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CHAPTER 1

GOALS , PURPOSES AND HISTORY
OF RELATIVE VALUE SCALES

The Health Care Financing Administration is in the process of reevalu-

ating how it pays for medical care. It is considering prospective payment

methods for both hospitals and skilled nursing facilities. It is granting

states considerably more authority to implement so-called alternative reim-

bursement systems that include Medicare and Medicaid. Payment of physicians'

services has been evolving from an essentially open-ended, inherently infla-

tionary system, i.e., the UCR method, to a de facto fee schedule because of

the Economic Index. As more and more physicians* Medicare-computed reasonable

charges for specific services exceed the ceilings imposed by the Economic

Index, then the ceilings become, in effect, fixed fees paid to all physicians

whose reasonable charges exceed the ceiling.

The evolution of a de facto fee schedule through the Economic Index will

certainly help HCFA attain one of its objectives, limiting its payments for

physicians' services. However, this fee schedule is unlikely to reflect very

accurately the relative values of different physicians' services (Paringer,

1981b) . Since value should incorporate both the costs of producing services

and patients' (and insurers') preferences, all parties are likely to be

unhappy with a de facto fee schedule. Physicians will be unhappy because

Medicare's payments may bear little relation to the costs of providing care.

This should further erode physicians' willingness to accept assignment of

benefits (Paringer, 1981a). Beneficiaries will be unhappy because their cost

sharing, especially for charges in excess of Medicare payments, will be both

greater and haphazardly related to the types of services they receive and

their perceptions of the values of those services. HCFA will be unhappy for



two reasons: it will have to deal with unhappy physicians and beneficiaries

and it will have little ability to influence relative fees.*

The purpose of this project is to explore and evaluate alternative

methods of constructing relative value scales of physicians' services. A

relative value scale is not a fee schedule, though it is an important inter-

mediate step in developing a fee schedule. Given a procedure nomenclature

that identifies and defines all the different services a physician can

provide, a relative value scale is a cardinal ranking of those services. This

means two things. First, each service's numerical assignment orders that

service in relation to all other services. Second, the difference between any

two services' numerical assignment measures the difference in some concept of

value. In other words, a relative value scale enables one to say something

like, "One service is worth ten times another, or is ten times more valuable,

or is equivalent to ten units of another."

Although this seems reasonably straight-forward, defining "value" is a

difficult task. Ideally, a system of relative values should reflect patients'

preferences as well as providers' costs. Otherwise, patients may have incen-

tives to use too much or too little of a type of service, or physicians may

have incentives to provide too much or too little.

Values should be consistent with physicians* expenses so that physicians

will be willing to provide patients with medically appropriate services. This

means that they should be related to the costs of physicians' own time, to the

costs of other employees' time, to the costs of equipment and facilities, and

*The latter is important if physicians' decisions are influenced by
relative fees. Although there is no good evidence regarding the impact on
specific services, several studies have shown that other key decisions are
influenced by financial incentives (Sloan, Cromwell, and Mitchel, 1978;
Hadley, 1979; Paringer, 1981; Hadley, 1982).



to the costs of supplies. For some services, the amount of a physician's time

used in producing a service will provide a reasonable approximation of costs;

for other services, it will not.

It is difficult to separate physicians' costs from patients' prefer-

ences. To begin with, the value, or opportunity cost, of a physician's own

time depends in part on how much patients and insurors are willing to pay. In

areas in which fees are high, physicians will tend to regard the value of

their time as being high as well. Secondly, it may not always be desirable to

have services produced in the least expensive way because the costs of some

services are sensitive to how many are provided. If, for example, a special-

ized skill or piece of equipment is used in providing a service, the average

cost of the service will be lowest when volume is fairly high. Patients,

however, may be willing to pay the higher costs of small scale provision to

ensure that a service is available locally. This means that there are likely

to be variations in the costs of providing services which will not be attri-

butable to variations in the costs of physicians' time, employees' time,

supplies, or facilities and equipment.

There is another reason why ideal relative values should reflect more

than just the costs of providing services as cheaply as possible: many of the

costs associated with treatment are not borne by physicians. These external

costs include such things as hospitalization, time off from work or school,

and patients' time. Ideally, fees based on relative values should provide

incentives for physicians to offer services which limit these external costs,

not just their own expenses associated with providing a service.

Thus, relative values should reflect not only the costs of efficient

production but also the preferences and costs faced by patients and society.

As a practical matter, this may be an unrealistic objective. A more
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reasonable goal might be an RVS that avoids giving physicians very wrong

signals about relative values.

Once relative values of procedures are determined, the construction of a

fee schedule is conceptually straightforward. Assigning relative value units

a monetary value converts the relative value scale into a fee schedule. Each

procedure on the scale would have a monetary amount as well as a "pure" number

associated with it. If all relative value units receive the same monetary

value, then the schedule of relative fees would be identical to the schedule

of relative values. Conversely, if some procedures' relative value units are

assigned a greater monetary value than others', then relative fees will not be

identical to relative values.

The absolute magnitude of the monetary conversion factor obviously

determines the absolute level of fees, e.g., a conversion factor of $10.00 per

relative value unit will result in fees ten percent higher than those based on

$9.09 per relative value unit. Since it is relative and absolute fees that

ultimately influence physicians* and patients' behavior, determining the

appropriate financial conversion factor (s) is a key policy decision.

The following chapters of this report describe and evaluate five alterna-

tive methods of constructing a relative value schedule: charge-based, physi-

cians* time, statistical cost functions, micro-costing, and consensus develop-

ment/social preferences. To the extent possible, each evaluation covers the

' same basic criteria: data requirements; technical expertise requirements;

ability to value certain "problem" types of procedures, e.g., new procedures,

or procedures undergoing rapid technical change; potential for future

updating; feasibility of developing specialty or location-specific scales;

feasibility of implementation at the carrier level; and potential for

capturing costs and benefits that occur outside the direct patient-physician



encounter. In order to set the context for these chapters, the remainder of

this chapter presents a brief history of relative value scales and a more

detailed discussion of how relative value scales relate to and can potentially

influence physicians' fees.

A. HISTORY OF RELATIVE VALUE SCALES

Despite the ease of constructing a fee schedule from a RVS, the two are

conceptually distinct. While medical fee schedules were employed in colonial

America, becoming widespread during the nineteenth century (Showstack et al.,

1979), RVSs are a comparatively recent phenomenon. Impetus for the latter

seems to have come from the rapid proliferation of third-party coverage of

medical services over the past three decades. Up to the end of World War II,

most physicians were reimbursed directly by their patients for the performance

of medical services. Such a billing arrangement did not require consistency

of prices or charges across physicians or patients. The conventional belief

that some physicians engaged in cross-subsidization during this period

—

charging patients according to ability-to-pay— is a manifestation of these

inconsistencies.

Also during this post-war period, overt price competition within the

physicians' services market was actively discouraged by medical societies.

Consequently, for some physicians and procedures, fees may not have been

congruent with marginal production costs. Paced with possibly distorted

market price structures, third-party payors could not rely solely upon indivi-

dual physician's billed charges to determine adequate compensation for the

services provided.

With the expansion of third-party coverage, then, physicians and insurers

felt increasing pressures to rationalize reimbursement methods and establish

consistent and fair levels of payment. Modern attempts to base such schemes



upon RVSs go back at least as far as the early 1940s. At that time, the

Casualty Actuarial Society developed RVSs at the request of commercial

insurers (Showstack et al., 1979). Subsequent RVSs were published by seven-

teen state medical societies and six national specialty societies (Eisenberg,

1980)

.

By far the best known RVS was introduced in 1956 by the California

Medical Association. Now known as the California Relative Value Studies

(CRVS), editions were published in 1956, 1957, 1960, 1969, and 1974. Early

versions of the CRVS were based on surveys of how much California physicians

"generally charged" for different services. The 1969 and 1974 editions based

most relative values on median fee data derived from the files of third-party

payors operating within the state.

Each subsequent edition of the CRVS increased the number of procedures

listed; three factors contributed to this trend. One was the introduction of

new services. A second was the splitting or "unpackaging" of services into

component parts. The third was the increasing use of modifiers to distinguish

among procedures of different complexity and length.

Other RVSs were constructed by professional societies like the American

College of Obstetricians and Gynecologists, and the American Academy of

Orthopedic Surgeons. Blue Shield plans and commercial insurance companies,

too, developed RVSs, although many seem to have a close resemblance to the

CRVS (Hsiao and Stason, 1979).

During the latter half of the past decade, anti-trust actions initiated

by several governmental agencies stopped the development and publication of

professional societies' scales including the CRVS series. These same

agencies, however, do not seem to view insurers' RVSs with the same



suspicions and have not sought to restrict third-party payors from employing

their scales in administering medical insurance (Showstack et al. , 1979)

.

Still other governmental agencies, especially HCFA because of its respon-

sibility for the administration of Medicare and Medicaid, take a more positive

approach in the matter of fee schedules and relative value scales. These

agencies' interest in the scales is dictated by the large public budgets which

the health care sector consumes on a regular and growing basis. While

Medicare payment is based primarily on a "usual and customary" (OCR) system

reflecting Medicare relative fees, maximum fee levels have always been a part

of this system. Therefore, proper relative fees have an importance to

Medicare even under UCR reimbursement. In addition, many states use RVSs in

determining payment to physicians for services provided to Medicaid patients

(Holahan, Gornick and Nichols, 1981).

B. RVS AND RELATIVE PRICES

There are three dimensions to the relationship between an RVS and a

system of relative prices for physicians' services. These are:

• The definition of procedures through the coding and
terminology employed.

• The assignment of relative values to procedures which
have been defined by the coding and terminology system.

• The impact of the resulting RVS on physicians' relative
prices.

Each dimension of this relationship may affect not only fee-for-service reim-

bursement of physicians, but other parts of the health care sector as well.

Coding and Terminology

How a coding and terminology system defines procedures has implications

for patients, physicians, and third-party payors. For example, coding and

terminology affect physicians' incentives. Physicians may use detailed coding
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systems to increase revenues, even though fee screens or price controls are

designed to limit such increases (Sobaski, 1975; Holahan and Scanlon, 1978).

It has also been suggested that some coding and terminology systems may

permit, or even encourage, physicians to increase revenues by unpackaging

—

billing for several individual services instead of one inclusive service

(Kirchner, 1979). These manipulations of the coding and terminology system

represent only one of several responses to attempts to control program fees;

depending on the structure of the program, other responses may increase

patients' costs or make access more difficult (Lee and Hadley, 1979).

It is possible that cost savings might result if codes were defined so

that unpackaging were not possible. Creating aggregate codes, i.e., packag-

ing, reduces physicians' incentives to provide additional services; the

implications of such efforts are not unambiguous, however. For example,

limited evidence suggests that per-case reimbursement for hospitalized

patients (one form of packaging) may lead to reduced lengths of stay (Markel,

1980). While this may be a desirable result in some instances, in others it

may not. For example, per-case reimbursement of nursing home patients could

significantly reduce the number of visits by physicians, an undesirable

outcome in some cases.

Coding and terminology can affect both patients* and physicians' incen-

tives. For example, some forms of surgery can be performed on either an

inpatient or outpatient basis. If the coding system differentiates between

the two and if, as is common, insurance coverage is more complete for

inpatient than outpatient care, an insured individual may find it advantageous

to have the procedure performed as an inpatient, even though total costs may

be higher.



Assigning Relative Values to Procedures

Once procedures have been defined, the second step in constructing an RVS

is the actual assignment of a relative value to each procedure. The

California Relative Value Studies, for instance, computed most procedures'

relative values by comparing median charges to the median charge of some

numeraire or baseline procedure. Given the original purpose of the CRVS, this

was a perfectly reasonable approach to follow. If, however, the purpose of

the RVS is to influence or set relative fees, then simply basing relative

values on relative fees may not be desirable in all cases.

Alternative approaches vary in terms of underlying objectives of the RVS

and method of construction. For example, one set of approaches focuses

primarily on the resource costs of providing physicians* services. However,

within this class one could further distinguish between relative values based

on the full costs to society, the full costs to the individual physicians, or

simply the time costs to the physician. The last, of course, is a subset of

physicians' full costs. The first differs from the second in that the full

social cost of treating a case should include the cost of drugs, hospital

stays, and ancillary services. Use of these other resources is generally

controlled by physicians, although the physician is not responsible for paying

their costs. Given that the relative importance of non-physician costs and of

physician time vary from procedure to procedure, it should be clear that

relative values based on these alternative measures of costs will also vary.

Whatever concept of resource cost is chosen, a number of options for

constructing an RVS exist. In particular, cost data can be collected by

surveys or interviews, by examining physicians' accounts, or by doing time and

motion studies or task analyses to measure the physician inputs employed in

providing each type of procedure. (Inputs would then be priced at going rates
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to determine costs.) Once the basic data are obtained, then various methods

such as statistical cost functions, micro-costing, or Delphi methods could be

used to determine efficient production costs.

A second major set of approaches focuses on a broader definition of

value. By their nature the resource cost methods tend to ignore patients'

costs, such as travel and waiting time, and broader social preferences regard-

ing the mix and distribution of services. Although social preferences are

difficult, if not impossible, to measure precisely, statements from the

Congress, DHSS, the Institute of Medicine, and other authoritative bodies

suggest that the current mix of physicians' services deviates from the social

ideal. In particular, it is thought that there is too much surgery, not

enough primary care, too much emphasis on procedure-oriented services, too

ready acceptance of new and often very expensive technologies, and too few

services in rural and inner-city areas. Modifying relative prices in order to

take account of patients' costs and/or social preferences represents another

approach to constructing an RVS.

As with resource cost approaches, there are a number of alternative

methods of constructing an RVS. The Delphi technique could be used to identi-

fy social preferences and/or assign relative values to procedures. Surveys of

patients' travel and waiting costs could be added to estimates of full

resource costs. One could use "willingness-to-pay" studies or "revealed-

preference" studies of informed patients in order to estimate the values of

various medical procedures. Or one could simply alter relative prices so as

to reflect perceived social preferences.

The purpose of the foregoing was to present a brief overview of the

possible alternative methods of constructing RVSs, which is the focus of this

report. In general, assigning relative values to procedures depends upon two
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issues: the ultimate goal or purpose of the RVSs and the methods available

(and used) of obtaining and evaluating relevant data. Methods and goals

frequently overlap but, at the same time, can diverge significantly in terras

of costs and implications. It should be emphasized, however, that there is no

reason why multiple methods should not be used to construct an RVS.

The Effect of an RVS on Prices

An RVS can affect physicians' fees directly or indirectly. Direct

effects ensue if third-party payors use an RVS to set physicians' fees or if

physicians use an RVS in setting fees. A number of states use an RVS plus a

conversion factor to calculate fee schedules for Medicaid patients (Gornick

and Nichols, 1981). Such fee schedules are usually well below schedules of

billed prices, so participation by physicians in these fixed-fee programs is a

problem (Hadley, 1978; Lee and Hadley, 1979; Paringer, 1980).

The extent to which physicians use an RVS to set prices is difficult to

establish. A concern has been that use of an RVS to set prices smacks of

price-fixing. In fact, the RVS multiplier determines absolute prices, even if

the RVS is followed explicitly. So the mere use of an RVS does not appear

sufficient to establish the existence of price fixing per se, since individual

physicians may use different multipliers. Through its effects on third-party

payors' fee screens, however, an RVS may lead to a misalignment of relative

prices, provision of inappropriate services, and higher costs.

Indirect effects of an RVS result if the system distorts patients'

financial incentives or if the RVS determines third-party payors' reimburse-

ment screens. Either would have an impact on relative prices (Lee and Hadley,

1980). Both types of indirect effects are complex, as factors besides the RVS

are likely to play a role.
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Despite a number of potential distortions, it is likely that relative

prices will reflect relative social values for at least some procedures. Both

patients* and physicians' reactions tend to produce a systematic relationship

between costs and prices: aside from cross-subsidies, physicians should

strive to equate marginal revenues with marginal costs for individual

services. Most patients face some out-of-pocket expense, so patients are not

completely unresponsive to prices which are out of line (Lee and Hadley,

1979). Whether they be utility maxiraizers or satisficers, physicians will be

better off if they price their services according to this rule (Lee and

Hadley, 1979).

This does not mean that the ensuing system of relative prices will

necessarily be desirable. If insurance has kept some prices too high, this

rule means that physicians will have incentives to produce more of these

services. Until the costs of providing these services have been pushed up,

physicians will have an incentive to supply more. One way costs are pushed up

is by provision of the service by physicians who cannot provide it inexpen-

sively (perhaps due to low volume or limited expertise). Thus, despite the

exceptions, relative prices may offer a sound guide for relative values for

some procedures. Moreover, prices are routinely collected by third-party

payors. Consequently, relative prices are likely to have a role in construc-

tion of an RVS scale.

C. CONCLUDING OBSERVATIONS

The ultimate utility of any RVS to the federal government—and particu-

larly of any scale developed as part of this project—will hinge on the

scale's usefulness vis-a-vis developing reasonable reimbursement levels for

physicians' services. Ideally, a RVS should have the capacity to serve as the

foundation for a fee schedule (or maximum allowable reimbursement levels)
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which would adequately compensate physicians for providing services efficient-

ly and, at the same time, minimize the possibility that physicians would

financially benefit by performing one rather than another equally valued

procedure.

Besides adequately compensating physicians for their production costs, a

RVS-based reimbursement scheme should have built-in incentives encouraging

physicians to provide the style and volume of care preferred by their patients

and society-at-large. For instance, an ideal price system might encourage

physicians to provide a style of care which minimized such patient-borne

external costs as school or work days lost. Additionally, patients may wish

that specific medical care be available "on-demand" from their physician; if

so, optimal volumes and prices of care may not be at levels corresponding to

minimum points on physicians' production cost curves. Therefore, an appropri-

ate relative value scale need not necessarily encourage physicians to produce

the volume of care associated with minimum unit cost levels for all

procedures. Rather, the scale should encourage them to produce socially

optimal volumes of care as efficiently as possible.

As an ideal physician reimbursement scheme would be responsive to the

preferences and costs borne by patients, physicians, and society-at-large, it

follows that an ideal RVS should also reflect these preferences and costs. In

perfect markets, prices would be set at levels equilibrating the volumes of

services demanded by consumers with volumes of services efficiently produced

by suppliers. In such perfect markets, relative prices themselves would serve

as a relative value scale. Medical care markets are, however, imperfect for a

host of reasons, ranging from the incompleteness of information required for

effective consumer participation—with the resulting consumer dependency upon

physician-agents to make medical market place decisions— to the pervasiveness
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of health insurance, which can distort physicians' and patients' perceptions

of the true costs of the medical care purchased. Nevertheless, as was argued

earlier, it is still likely that relative prices will reflect social values

for at least some procedures. In addition, other advantages of charge-based

RVSs (to be discussed in a subsequent chapter) are sufficiently attractive to

warrant their development.

RVSs exist primarily for the convenience of third-party payors, both

public and private. To process large numbers of bills efficiently, a coding

and terminology system is needed. To screen bills for reasonableness, some-

thing similar to an RVS is needed.

Existing RVSs, however, have not been developed with an explicit concern

for efficient resource allocation. Neither the underlying coding and termi-

nology nor the relative value estimates themselves were designed to give

patients and providers incentives to use resources economically. Almost by

default, third-party payors have accepted RVSs devised by provider associa-

tions. It is not clear how closely these RVSs correlate with an optimal RVS.

The goal of this project is to explore alternative methods of construc-

ting RVSs. These RVSs will be compared with one another, and alternative

construction methods will be gauged against an explicit set of evaluation

criteria. An RVS developed in this manner could serve not only as a screen

for third-party payors but also as a stimulus for efficient use and provision

of medical services.
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CHAPTER 2

CHARGE-BASED METHODS

by

David A. Juba

A. DEVELOPMENT AND EVALUATION OF CHARGE-BASED RV SCALES

Properties of RV Scales

The first task in constructing charge-based relative value scales is to

obtain data on physicians' charges for the medical procedures of interest.

Undoubtedly, there will exist at least some variation in procedure-specific

charges across physicians and over time. Therefore, strategies must be

developed for identifying "representative" values of charges for each

procedure, a task undertaken in the Methodology section of this chapter.

Suffice it to say that reasonable representative charges may be obtained from

particular points on the distributions of charges for each medical procedure.

Suppose that one elects to use median—50th percentile point—values as

representative charges for each medical procedure of interest here. These

medians, themselves, could serve as measures of the relative value of the

procedures. At least two problems are associated with RVSs developed from

unadjusted charge data, however.

First, scale values would be sensitive to the source of the charge data

employed in construction, especially the year in which the data were

collected. The median charge for a particular procedure in 1975 is likely to

differ substantially from its corresponding value in 1980 for reasons which

include pure price inflation. As one would like a RVS to be independent of

such pure price inflation effects, some adjustment must be made to raw charge

data if they are to serve as the basis for the scales.
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A second problem with using points on the distributions of raw charges as

the basis for RVSs is that scale values may vary with the particular point on

the distribution selected as "representative." For example, for a particular

medical procedure the median (50th percentile) and 75th percentile point

values on the charge distribution will almost certainly differ. Hence, RVSs

based upon unadjusted median charges will almost certainly differ from scales

developed from other points on the distribution.

It is possible to ameliorate both problems and still employ charge data

as the basis for a relative value scale by expressing representative charges

relative to the charge for some base-line or "numeraire" procedure. Defining

the representative charge for the numeraire as $N and the representative

charge for any procedure as $P, the RVS value for that procedure is

RVS
p

= $P/$N .

As the relative values are constructed from the ratios of representative

charges, they will remain invariant over time, provided the rate of change in

representative charges is constant across all procedures.* Therefore,

expressing representative charges per procedure in terms of numeraire-

equivalents reduces the sensitivity of the RVS to variation induced by

intertemporal shifts in charges.

Similarly, expressing charges relative to a numeraire reduces the likely

sensitivity of the RVSs to variations in the selection of representative

values from distributions of charges for the medical procedures under study.

In fact, if the ratio of the ith and jth percentile points is a constant—or

*Define the constant rate of annual price change for all procedures to be
a. Also, define base-year representative charges for the numeraire and any
selected procedure to be $N and $P respectively. At some time t year hence,
new representative charges will be $N« (at) and $P« (at) . Consequently, RV
scale values for the Pth procedure in the base year will be $P/$N, and, t

years in the future will have the equivalent value—$P (at)/$N (at) = $P/$N.
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nearly so—across all distributions of procedures' charges, then the RVS may

prove to be nearly invariant with respect to the point on the distribution

selected to be representative.*

Ultimately, the similarity across alternative RVSs is an empirical

question and one which is explored in this report. The point to be emphasized

here is that expressing representative charges in numeraire-equivalent units

increases the likelihood of stability of the values assigned to particular

procedures across alternative relative value scales.

As should be evident from the specification of charge-based RVSs, the

selection of a particular procedure to serve as numeraire will have no effect

upon the ordinal ranking of procedures on the RVSs. It is also easy to

demonstrate that the cardinal values of procedures on alternative charge-based

Define $N^ and $P. as the ith percentile points on the charge
distributions for the numeraire and any other relevant procedure. Suppose
that for any other percentile point j on these distributions

$Nj = k ij
($N

i
) and $Pj = k^ tfP^

If so, the RV scales generated will be invariant with respect to the

distributional point selected as representative, since

5Pj/$Nj = k.
j
($P

i
)/k. j($N.) = $P

i
/$N.

Such a constant relationship between the ith and jth percentile points on

charge distributions is unlikely to hold for all procedures of interest. If,

however, the ratio $P-:/$Pj. *-s nearly constant across many procedures, then

alternatively constructed RVSs (while not invariant) will be relatively
insensitive to the selection of the representative point in the distribution
of charges.
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RVSs (constructed from alternative numeraire procedures) will be preserved up

*
to a multiplicative constant.

One implication of the foregoing is that the selection of base-line

procedure can be made arbitrarily. Therefore, for convenience, we shall

choose a frequently performed procedure to serve as numeraire for the various

charge-based scales. It is straightforward to demonstrate that pairs of

relative value scales based upon different numeraire procedures can be easily

transformed—via application of a multiplicative constant—so as to make the

Define the representative charges for the ith and jth medical procedures
to be $P(i) and $P(j), respectively. As all charges are positive values, if
$P(i) >$P(j) then $P (i)/$N >$P (j)/$N. Hence, the selection of numeraire N
does not affect the ordinal rankings of the medical procedures on the RVSs.
Now, suppose there are two alternative numeraire procedures under considera-
tion with values $N, and $N 2

respectively. The value of the Pth procedure on
one scale will be RV^ = §P/$Nlf while its value on the second will be RV, =

$P/$l*2' For anY medical procedure, its cardinal value on the second scale is
identical to its value on the first, up to a multiplicative constant. That
is,

RV
1

= k12 RV
2
where ki2

=
$N2/$Nl

From the foregoing, we conclude that the choice of numeraire procedure can be
made arbitrarily, with no essential effect upon the charge-based RVSs
generated.
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scales completely comparable.* Consequently, it shall not be necessary to

construct separate RVSs for the different surgical, medical, radiology, and

laboratory procedure groups of interest in this study.

B. CHARGE-BASED RVSs; PERFORMANCE CRITERIA

Having discussed the construction and conceptual limitations of charge-

based relative value scales, it is useful to consider some of the pragmatic

issues associated with their development and implementation. In an earlier

report in this series, these issues were discussed in detail;** it is useful

to review them here for completeness, however.

That earlier work identified eight performance criteria for evaluating

RVSs; these were

(1) data required for scale construction;

(2) technical expertise required;

*
Suppose the set of procedures of interest contains two medical

procedures Pm and Pn , and two surgical P s and P*.* Furthermore, suppose one
used medical and surgical-specific numeraire values $Nm and $N to develop
separate Relative Value scales;

s

™
m = $Pn/$Nm < SPn/$Nm

RVg = $Pg/$Ng < $Pt/$Ng

The medical-specific and surgical-specific scales could be made comparable
(even concatenated) by multiplying one or the other by a constant equal to the
ratio of numeraire values. For instance, one could make the surgical scale
values comparable to the medical scale by defining

ksm=$V$Nm
and computing

k
sm * ™s " $V*Nm < $V$Nm

This redefined surgical scale is directly comparable to the medical procedure
scale (RV

m ) defined earlier.

**Hadley, J. et al. , "Preliminary Research Plan for Alternative Methods
for Developing a Relative Value Scale of Physicians' Fees," The Urban
Institute, November 1981, pp. 8-12.
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(3) usefulness of scales for pricing problem medical
procedures;

(4) potential for future updating of scale values;

(5) feasibility of developing specialty- and location-
specific scales;

(6) feasibility of implementation of the scales by
individual carriers;

(7) suitability of the scales for the medical procedures
under study; and

(8) potential for capturing the external costs of the
provision of medical care.

We now assess the performance of charge-based RVSs along these eight

dimensions.

Data Requirements

Charge data are potentially available from private insurers, Medicare

carriers, and Medicaid programs in every state in the nation. These data

generally take the form of claims submitted by physicians. Because of the

volume of claims, data processing costs associated with file construction are

likely to be high. Charges for each procedure must be arrayed, different

percentiles found, and then relativity determined. These steps require

multiple passes of large volumes of physicians' claims. Data acquisition

costs, however, are relatively low because physicians must submit claims to be

reimbursed for their services. Furthermore, most carriers routinely

computerize claims in order to process payments. In the long run, total data

processing costs may be lower than under the current system, since carriers

would not have to compute usual, customary, prevailing, and reasonable charges

for each physician and procedure.
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Technical Expertise Required

Implementing a charge-based reimbursement system requires substantial

computing capacity and sophisticated data processing support. Personnel with

advanced training in statistics, economics, or health care financing are not

likely to be needed.

Pricing Problem Medical Procedures

There are no particular advantages to a charge-based system in pricing

problem procedures. Charges for new procedures may overstate their true

marginal costs if the costs of research and development are loaded into the

charges for the initial period of performance. They are also unlikely to be a

good measure of patients' valuation because of the lack of experience with the

procedure as well as, in many cases, insurers' automatic acceptance of the

charges set by providers.

Charge-based systems are likely to do a fairly poor job of pricing

procedures where the technology is undergoing rapid change. For example, if

technological innovations reduce the price of performing certain procedures,

it is likely that charges will not fall in response to the lower costs.

Because of insurance, prices are likely to remain high, even if costs fall.

Potential for Future Updating of Scales

While data currently exist to develop relative value scales on the basis

of physicians' charges, it may be more difficult to implement and update a

charge-based RVS if Medicare were to adopt a fee schedule. If the fee schedule

were constructed from an RVS based on charges, it could make use of claims

(charge) data in the first year. However, subsequent charge data would not be

as useful because they most likely would be affected by the allowed fees.

Medicare would have to make use of private insurance data as input in updating
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or altering its RVS in subsequent years, or to rely on methods other than

charges for periodic modifications of relative values.

Development of Specialty- and Location-Specific Scales

Charges represent, perhaps, an ideal system for developing different RVSs

for different specialties and for different regions or geographic areas.

Because charges are available for each physician in each specialty in each

region, they represent a mammoth data base from which alternative specialty-

specific or locality-specific RVSs can be developed.

Implementation by Individual Carriers

Individual carriers could implement a charge-based method relatively

easily. It is unlikely, however, that Medicare would want the carriers to

bear this cost because of the large amount of duplication that would occur,

especially if relative values are reasonably similar across carrier areas.

Suitability Across Procedures

A charge-based RVS system seems suitable for all classes of procedures.

However, it may provide a better guide to relative costs and values within

procedure types (that is, within medical, surgical, radiological, and

laboratory procedure categories) than across these categories. This is due to

the potential biases introduced by the different levels of insurance coverage

people have for the various types of procedures. Historically, office visits

have not been well insured. Conversely, surgical procedures and diagnostic

services, such as laboratory and x-ray services, have been well insured. As a

result, office visit fees have not increased at the same rates as fees for

surgery, laboratory, and radiology. Thus a charge-based RVS system is likely

to overstate the relative prices as well as the relative values of the

surgery, laboratory and x-ray procedures and undervalue office visits. This
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is also true of any other procedures performed that have not been well insured

in the past.

External Costs

Charge-based systems do not take account of costs outside the physician's

practice, either the costs to patients or costs borne by the hospital. For

example, the relative value of a Caesarean section delivery is likely to be

greater than that of a vaginal delivery, since physicians' charges are

typically greater for the former than the latter. An insurer may wish to

"devalue" Caesarean deliveries relative to vaginal deliveries, however, since

Caesareans require longer hospital stays and more restricted activity days for

the mother than do vaginal deliveries. (The higher relative value of

Caesarean sections may also reflect insurance distortions, since it is almost

always covered as a hospital procedure, while vaginal deliveries are generally

less well covered. ) These concerns are relevant if HCFA is concerned about

total costs rather than only payments to physicians.

Summary and Implications for Assessing
Charge-Based RV Scales

As discussed, charge-based RVSs are attractive for a number of reasons.

Chief among these are the general availability of requisite data and the ease

with which the scales can be constructed. Also they are easily understood and

employed by individuals possessing substantive knowledge of medical care

markets but who may lack advanced training in economics or statistics.

Furthermore, charge-based RVSs can be implemented rather easily by carriers,

and they are readily adapted to reflect regional or specialty distinctions

across procedures.

The primary weakness of charge-based RVSs is the potential bias imparted

to them by imperfections in the market place including imperfect information
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and the distorting effect of health insurance upon individuals' perceptions of

the true price of medical care. Furthermore, these distortions and imperfec-

tions may vary by carrier, by geography, or by specialty of the physician

providing the service under investigation. Therefore, RVSs may be sensitive

to the data bases underlying them.

As part of this evaluation, different versions of charge-based RVSs are

constructed over alternate data bases employing different measures of

representative charges. Similarities across the scales (in terms of the

ordinal and cardinal rankings of particular medical procedures) can be

interpreted as evidence that any bias in the RVS values is a consistent and

general phenomenon and not specific to particular market areas or classes of

medical procedures.

Furthermore, the possible biases inherent in charge-based RVSs suggest

the need for either subjective, expert assessment or some type of independent

cost-finding. The physician-consultant associated with this project will

examine the values assigned to a set of medical procedures by the several RVSs

and will identify any which appear to deviate from his own subjective scale of

value.

C. METHODOLOGY FOR AN EMPIRICAL COMPARISON OF CHARGE-BASED RVSs

In this section the overall approach to the development of charge-based

relative value scales is discussed. First is a description of the four data

bases which are, because of their accessibility and content, the primary

sources of information employed to construct the charge-based scales.

Following that are the methods for constructing measures of representative

charges for these procedures. Finally, the sets of medical procedures

evaluated along the different RVSs are identified.
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Available Data

Four sources of data on physicians' charges are readily accessible and

can be employed to develop RVSs for various sets of medical procedures. The

first is the annual data on local prevailing and customary charges provided by

Medicare carriers, nationwide, to the Health Care Financing Administration

(HCFA) . The next two are samples of Medicare and Medicaid claims collected by

The Urban Institute from California physicians during the first quarter of

calendar years 1978 and 1974. The fourth file is the Health Insurance

Association of America's (HIAA's) survey of surgical claims obtained from over

twenty commercial insurers across the country.

The primary sources of data for each file are physicians' claims for

reimbursement for medical services performed over some relevant time period.

The files differ in terms of the types of medical services represented

therein, the geographic and temporal distribution of the basic claims data,

and the types of charge information available. We shall briefly discuss these

characteristics of each of the three data bases in sequence.

HCFA Prevailing Charge Survey

Each year, Medicare intermediaries representing over 200 Medicare

reimbursement localities (states or portions of states nationwide) provide

HCFA with local data on physicians' charges for a set of procedures provided,

with high frequency, to Medicare beneficiaries. The most recent available

data are from Fee Screen Year (FSY) 1982,* and represent actual charges billed

during calendar year 1980. Medicare intermediaries provided data on the local

*Fee Screen Year 1982 spans the period July 1981 through June 1982.

Allowed Medicare reimbursements for services performed during FSY 1982 are

dependent, in part, upon regional average charges for the service performed
(and billed) during the preceding calendar year, in this case 1980.
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prevailing charge for 103 high-volume procedures as well as the median (50th

percentile point) and unindexed 75th percentile point of the distributions of

local customary fees for these procedures.* Prevailing fees and percentile

points on regional distributions of customary fees are specific to the

particular physician-specialties most likely to have performed the procedure.

The Urban Institute California
Medicare-Medicaid Claim File

These files are based upon Medicare (and joint Medicare-Medicaid) claims

submitted by a sample of over 7,000 California physicians during the first

quarter of each of the five years 1974-1978. Of special interest are charge

data for particular medical procedures performed by each physician during the

earliest and latest years, 1974 and 1978. We shall construct RVSs based upon

these charge data; for 1978 the file contains information on approximately

139,000 physician-procedure combinations representing eleven medical

specialties. Over half the physician-procedure combinations are for

physicians in five specialties: General Practice, Internal Medicine, General

Surgery, Orthopedic Surgery, and Ophthalmology.

For each physician-procedure combination the file contains data on the

physician's average charge, the average amount reimbursed by Medicare, and the

*
Prior to 1976, the regional prevailing charge for a procedure was

defined as the 75th percentile point on the regional distribution of
physicians' customary fees for that procedure. (Customary fees are defined as
a physician's median charge in the preceding year for the particular
procedure). Beginning in 1976, indexed prevailing fees were constrained to be
the lower of the current year's regional prevailing fee or an adjusted
prevailing fee defined to be the product of a base-year (1973) prevailing fee
and the current year's value of the Medicare Economic Index.
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frequency with which the physician performed the procedure.* The files also

contain data on the local prevailing charge and the physician's customary

charge for each procedure.

HIAA Surgical Prevailing Charge File

This file is derived from annual surveys of 22 large commercial insurance

carriers conducted by the Health Insurance Association of America (HIAA) ; the

data we possess cover the time period September 1977 through August 1978.

From these surveys, HIAA computes several measures of the average

surgical procedure charges in 250 geographic areas around the country. For

each of approximately 160,000 procedure-region pairs, HIAA computes mean and

modal charges; for regions where at least five claims were filed during the

year, HIAA also reports the values of different percentile points along the

**
regional distributions of charges for each procedure.

Data Summary

As RVSs may be sensitive to the sources of the data upon which they are

based, we identified several sources of charge data for use in developing

alternative scales. By contrasting the cardinal measures (and rank order)

assigned to medical procedures by each relative value scale, it is possible to

evaluate charge-based scales for consistency. If consistency across scales is

established, then a case can be made for selecting the data on the basis of

cost and availability rather than on conceptual grounds.

*Average charges are the service-weighted averages of the physician's
Medicare and Medicaid billings for that procedure. Average reimbursements are
the average amount allowed by Medicare for that service performed by the
physician.

**For the area-procedure pairs for which at least 5 claims were
processed, HIAA reports the 50th, 60th, 70th, 75th, 80th, 90th and 95th
percentile charges.
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Each of the identified data files differs in terms of the charge data

contained therein, the services represented, and the time frame and geographic

region covered. The HCFA prevailing charge file is relatively up-to-date and

nationwide in scope. It is, however, limited in terms of the medical

procedures included. The Urban Institute's California Medicare Claims files

are much broader in terms of the set of procedures covered. Furthermore, as

the Urban Institute files are based upon actual claims submitted for

reimbursement purposes, the data are of especially high quality. This

information is somewhat dated, however, and limited to a single, albeit very

large, state. The HIAA data are limited to surgical procedures but (in

conjunction with all other data) should prove useful for contrasting relative

prices for procedures reimbursed through public insurance programs with

charges paid by private carriers.

Measures of Representative Charges
for Medical Procedures

In a previous section, the RVS value for the pth medical procedure was

defined to be RVSp " $P/$N where $P and $N are representative charges for the

pth procedure and the numeraire, respectively. In this section we discuss the

methods for developing these representative values from distributions of

charge data available from the sources we identified.

Recall that our data are at the physician or region unit of observation;

associated with each physician or region are charge data for a set of medical

procedures (to facilitate discussion, these alternative charge measures are

arrayed in Table 2.1).
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Table 2.1

Charge Data by Data Base and Unit of Observation

File Name

(1) HCFA Prevailing
Charge File

(2) UI California
Medicare Claims
File: 1974 and 1978

(3) HIAA Surgical
Prevailing Charge
File

Unit of Observation

Region-procedure
combinations

Physician-procedure
combinations

Region-procedure
combination

Types of Available Charge Data

(a) adjusted prevailing charge
(b) (unadjusted 75th percentile

point of distribution of
local customary fees

(c) 50th percentile point of
distribtion of local
customary fees

(a) average Medicare and Medicaid
charges

(b) arithmetic mean of Medicare
allowed reimbursements

(c) Physician's customary fee

(a) regional mean charge
(b) regional modal charge
(c) various percentile points

on regional distribution of
charges
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For each charge type associated with a particular medical procedure,

there exists a distribution of values across the regions (or physicians) on

the data file. Rather than identifying a single value to be uniquely

"representative" of the charge distributions, an array of alternative

representative values is developed. For example, as shown in Table 1, the

regional prevailing fee is one of the charges associated with each procedure

on the HCFA data file. From the distribution of these prevailings over all

the regions on the file, four points are selected as alternative

"representative" values. These are: 1) the mean, 2) the median (50th

percentile point), 3) the 75th percentile point, and 4) the 90th percentile

point on the distribution. The mean and the median values are common measures

of the central tendency of any distribution. Two points above the median

charge were also selected, since local Medicare prevailing charges are based

upon values at the upper end of regional charge distributions.

From the four representative values on the distributions of each of the

three types of charges on the HCFA file, 12 alternative relative value scales

can be constructed.* The same method is followed for identifying alternative

representative charge values for the procedures on The Urban Institute's

California claims files and the HIAA Surgical Procedure Charge file. For each

type of charge data on these files, the same four points on the distributions

of charges are selected to be alternative representative values; and RVSs are

computed from representative charges of procedures and the numeraire.

*
A 13th representative charge and scale can be developed from the 1969

California Relative Studies (CRVS) value associated with each procedure.
Given a procedure-group-specific conversion factor CF which is a measure of
the dollar value per CRVS unit of procedures in the jih group—the alternative
scale (CRVU) is constructed as follows. CRVU. = (CRVS- x CF.) * (CRVS x CF )

where i denotes the ith procedure and n denotes the numeraire procedure.
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D. COMPARISON OF SCALES: ALTERNATIVELY DEFINED
REPRESENTATIVE CHARGE VALUES

If charge-based RVSs are to be useful to policy makers, third party

payers, and others, they should be robust with respect to the source of the

data upon which they are based. If RV scales are to be the foundation of

physician reimbursement schedules, they must be stable across time and

regions. In this section, we address one dimension of this issue: the

sensitivity of RVSs to the definition of the procedure-specific

"representative" charge. Using a national cross-section of Medicare charge

data— the HCFA Prevailing Charge file described previously—we compare and

contrast a set of relative value scales constructed from alternative

representative charge values. We also perform a similar analysis of scales

developed from The Urban Institute's 1978 California data base. The HCFA

file, besides being national in scope, is representative of the types of

medical procedures frequently provided to Medicare beneficiaries. Hence, the

assessment of the stability of these procedures' relative values on

alternatively constructed scales should be especially interesting to HCFA

staff. The Urban Institute file is much more comprehensive in terms of the

procedures represented and affords us the opportunity to study alternatively

constructed RVSs in more detail, as we shall subsequently demonstrate.
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Comparing RVSs Developed from HCFA Prevailing
Charge File Data

For each of the 103 procedures on the HCFA file listed in Table 2.2, we

computed twelve relative values; each value is associated with a different RV

scale.* m Table 2.3 are simple mnemonic names for each scale, along with the

type-of-charge and point on the distribution of charges which are the basis of

the RVSs.

While any of the 103 procedures could serve as numeraire, we selected the

procedure performed most frequently according to the HCFA data—a Brief

Hospital Visit for an Established Patient. Consequently, scale values are in

units of hospital-visit-equivalents, the numeraire having a value of 1.0 on

the scale.

Following assignment of relative values to each procedure on the 12 RVSs,

we examine the scales for consistency. Simple descriptive statistics

corresponding to each scale are presented in Table 2.4; following that, in

Table 2.5 are Pearson product-moment correlation coefficients (r) for pairs of

RVSs; nad Spearman rank-order correlations (r
s ) for pairs of scales are

*
As we wished to construct our RVSs from data on local distributions of

charges, we did not want to include among these data any observations from
regions where physician reimbursements were based upon fee schedules.
Therefore, we eliminated from our analysis records where the source of the
locally prevailing charge was coded as F (relative value derived) , G (other
method) , or J (an unspecified code which erroneously appeared on some records
in the HCFA file) . We also eliminated records from the state of North Dakota,
as prevailing charge data on these records proved to be unreadable due to
problems with their format.

Furthermore, we defined as missing those records for which both the 50th
and 75th percentile values of the customary charge distribution had values
less than 0. A small number of records also had unreadable data in the 75th
percentile charge field; we did not use these data in computing RVSs based
upon 75th percentile points of unadjusted charge distrubtions.

Finally, on approximately 15 percent of the records the charge type code
identified the prevailing charge as representing the "professional component"
only ; unless otherwise indicated in the text, we did not employ these data
when computing charge-based RVSs.
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Table 2.2

Terminology Used in the Medicare Directory
of Prevailing Charges

Due to studies of high volume medical procedures conducted in the past, only 30 of the 103 procedures
will have prevailing charge screens recorded for both General Practitioners and selected Specialists.
The remaining procedures will have charge screens relating only to the category of specialist specified
below:

Procedure Terminology Specialist (3)

1 Initial Brief Office Visit Internist
2 Initial Limited Office Visit GP, Internist
3 Initial Intermediate Office Visit Internist
4 Initial Comprehensive Office Visit GP, Internist
S Minimal Follow-up Office Visit GP, Internist
6 Brief Follow-up Office Visit GP, Internist
7 Limited Follow-up Office Visit GP, Internist
8 Intermediate Follow-up Office Visit GP, Internist
9 Extended Follow-up Office Visit GP, Internist

10 Comprehensive Follow-up Office Visit GP, Internist
11 Brief Follow-up Office Visit GP, Internist
12 Limited Follow-up Home Visit Family Practitioner
13 Intermediate Follow-up Home Visit GP, Family Practitioner
14 Extended Care Facility Visit Internist
15° Brief Follow-up Nursing Home Visit GP, Internist
16 Initial Brief Hospital Visit GP, Internist
17 Initial Intermediate Hospital Visit Internist
18 Initial Comprehensive Hospital Visit GP, Internist

19 Brief Follow-up Hospital Visit GP, Internist
20 Limited Follow-up Hospital Visit GP, Internist

21 Intermediate Follow-up Hospital Visit GP, Internist
22 Extended Follow-up Hospital Visit Internist
23 Brief Emergency Room Visit Internist
24 Limited Emergency Room Visit Internist
25 Intermediate Emergency Room Visit Internist

26 Limited Consultation GP, Internist
27 Extensive Consultation Internist
28 Comprehensive Consultation Internist
29 Psychotherapy-One Hour Psychiatrist

30 Psychotherapy-Half Hour Psychiatrist
31° Chiropractic Office Visit GP, Chiropractor

32 Initital physiotherapy Physical Therapist
33° Follow-up Pediatric Office Visit Podiatrist
34 Electrocardiogram (EKG) GP, Internist

35 EKG-Interpretation, Report Only GP, Internist

36 Spirometry Pulmonary Diseases

37 Electroencephalogram (EEG) Neurologist

38 Chemotherapy Internist
39" Collection of Specimens Laboratory3

40° Debridement of Nails Surgeon

41 Skin Biopsy Surgeon
42° Chemotherapy Internist

43 Radical Mastectomy (Modified) Surgeon

44 Open Reduction of Fracture Orthopedic Surgeon

45 Arthrocentesis-Major Joint GP, Orthopedic Surgeon
46° Coronary By-Pass (Three or More Arteries) Orthopedic Surgeon

47 Artificial Hip Replacement Orthopedic Surgeon

48 Needle Puncture of Bursa Surgeon

49 Bronchoscopy Cardiologist

50 Thor acentesis Cardiologist
51° Catherization of Heart Cardiologist
52° Insertion of Pacemaker Surgeon

53 Partial Colectomy General Surgeon

54 Appendectomy GP, General Surgeon

55 5 igmoidoscopy General Surgeon
56° Hemorrhoidectomy General Surgeon

57 Cholecystectomy General Surgeon
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Table 2.2 (Continued)

Terminology Used in the Medicare Directory
of Prevailing Charges

Procedure Terminology Specialist (3)

58 Repair Hernia General Surgeon
59b Diagnostic Cystourethroscopy GP, Urologist
60b Dilation of Urethra Urologist
61b Prostatectomy Urologist
62° Blectrosection-Prostate (TOR) GP, Urologist
63 Hysterectomy Obstetrician-Gynecolog i s t

64 Initial Complete Eye Exam OpthalJDOlogist

65 Comprehensive Eye Exam Opthalmolog ist
66 Eye Exam with Tonometry Opthalmologist
67 Extraction of Lens GP, Opthalomologist
68 Chest X-ray-Single View GP, Radiologist
69 Chest X-ray-Two Views GP, Radiologist
70 X-ray-Spine Radiologist
71 X-ray-Hip Radiologist
72 X-ray-Opper Gl Tract GP, Radiologist
73 X-ray-Colon Radiologist
74 Radiation Therapy-Low Volt GP, Radiologist
75 Radiation Therapy-Super Volt GP, Radiologist
76 Radiation Therapy-Megavolt Radiologist
77° CAT Scan-Head Radiologist
78° CAT Scan-Abdomen Radiologist
79 Three Chemistry Tests Laboratory3

80" Nineteen Chemistry Tests Laboratory
81 Culture-Other than Blood Laboratory
82 Hemoglobin Laboratory
83 Automated Blood Count Laboratory
84 White Cell Count Laboratory
85 Complete Blood Count (CBC) Laboratory
86 Cholesterol Test Laboratory
87 Flocculation Test Laboratroy
88 Hematocrit Laboratory
89 Platelet Count (Rees-Ecker) Laboratory
90 Potassium Test Laboratory
91 Prothrombin Time Test Laboratory
92 Sedimentation Rate Laboratory
93 Blood Sugar Laboratory
94 BUN-Urea Nitrogen Laboratory
95 0°ric Acid Laboratory
96 Feces-Occult Blood Laboratory
97 Pap Test Laboratory
98 Routine Urinalysis Laboratory
99 Chemical Urinalysis Laboratory

100 Pathology-Three Specimens Pathology
101° Monitoring of Pacemaker Cardiologist
102b Donor Nephrectomy Urology
103° Kidney Transplant Urology

Source: Medicare Directory of Prevailing Charges 1981 , U.S. Department of Health and
Human Services, Health Care Financing Administration, and unpublished HCPA data.

Notes: a. Without regard to medical specialty or place where services was performed.

b. Procedure-specialty combinations for which data were not available on The Urban
Institute's California Medicare Charge Pile.
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Table 2.3

Descriptions of Relative Value Scales
Constructed from HCFA Prevailing Charge File

RV Scale Name Charge Type

Point on Charge
Distribution Selected

as Representative

MNP

MN50

MN75

adjusted prevailing

50th percentile of customaries

75th percentile of customaries

Mean

MDP

MD50

MD75

adjusted prevailing

50th percentile of customaries

75th percentile of customaries

Median

(50th percentile)

UQP

DQ50

UQ75

adjusted prevailing

50th percentile of customaries

75th percentile of customaries

75th percentile pt.

(upper guar tile)

UDP

UD50

UD75

adjusted prevailing

50th percentile of customaries

75th percentile of customaries

90th percentile pt.

(upper decile)
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Table 2.4

RV Scales—Descriptive Statistics
(HCFA Prevailing Charge File)

Scale Name

MNP

MN50

MN75

MDP

MD50

MD75

UQP

UQ50

UQ75

UDP

UD50

UD75

n

103

103

103

103

103

103

103

103

103

103

103

103

Mean

13.30

12.67

12.29

13.49

12.83

11.86

13.03

11.72

12.58

14.32

13.98

12.40

Median

1.80

1.63

1.62

1.79

1.56

1.50

1.84

1.50

1.64

2.14

1.78

1.64

St. Dev.

31.47

29.10

28.44

32.60

30.42

28.56

31.26

27.60

29.74

32.91

32.09

28.33

C.V.

2.37

2.30

2.31

2.42

2.37

2.40

2.40

2.36

2.36

2.30

2.30

2.28
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Table 2.5

Pearson Correlation Coefficients*

(103 procedures on RVSs developed from HCFA
Prevailing Charge Data File)

MNP MN50 MN75 MDP MD50 MD75 OQP 0Q50 OQ75 ODP OD50 OD75

MNP 1.000 .998 .998 .999 .999 .997 .999 .998 .997 .997 .994 .996

MN50 1.000 .999 .994 .997 .994 .995 .997 .995 .997 .997 .999

MN7S 1.000 .995 .995 .997 .995 .997 .998 .996 .993 .997

MDP 1.000 .995 .997 .999 .997 .995 .994 .989 .992

MD50 1.000 .995 .998 .997 .993 .995 .994 .995

MD75 1.000 .995 .997 .997 .991 .985 .991

OQP 1.000 .998 .995 .996 .993 .994

OQS0 1.000 .998 .998 .994 .997

0Q75 1.000 .996 .990 .995

ODP 1.000 .997 .998

LTD50
1.000 .998

OD75
1.000

*All correlations are significantly greater than zero at the .0001 level

Key: MNP - mean adjusted prevailing charge

MN50 - mean of median customaries

MN75 - mean unadjusted prevailing

MDP - median of adjusted prevailings

MD50 - median of median customaries

MD75 - median of unadjusted prevailings

OQP - upper quartile of median customaries

OQ50 - upper quartile of median customaries

UQ75 - upper quartile of unadjusted prevailings

ODP - upper decile of adjusted prevailings

OD50 - upper decile of median customaries

OP75 - upper decile of unadjusted prevailings
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reported in Table 2.6. The Pearson correlations measure the degree of linear

relationship between two scales, while the Spearman coefficients measure the

similarity in the rankings of procedures on different RVSs.

One method for assessing the overall similarity of scores on the

different scales is to compute the mean of the scores of the 103 procedures on

each of the RVSs. To the extent that procedures' scores on pairs of scales

differ in a uniform manner—all scores on one scale being greater or smaller

than corresponding scores on the other scale—the means will provide a rough

measure of these differences. As reported in Table 2.4, mean RVS values for a

constant basket of medical services vary between 11.72 and 14.32, a difference

of 22 percent. Because the scores of procedures on the HCFA file were not

symmetrically distributed about the mean score on the 12 RVSs, we also report

the median value on each scale.* These ranged between 1.50 and 2.14, a

difference of 43 percent. This variability in both measures of average score

for a fixed basket of services suggests that procedures' scores do differ

somewhat across the scales.

The significance of this finding vis-a-vis the usefulness of charge-based

scales for the development of fee schedules is not entirely clear. If, for

example, the ratios of scores across pairs of RVSs are approximately constant

for all procedures, then the variation in score levels across scales would be

irrelevant. If the RVSs are to be the bases of fee schedules, differences in

scale values could be eliminated via the application of an appropriately

constructed monetary conversion factor. For example, two scales, one with a

mean of 10 and the other a mean of 5—for a common set of procedures—would

On each of the 12 scales, over half of the 103 procedures had relative
values of 2.00 or smaller. At the same time, approximately 10 percent had RVS
values in excess of 50.0. This set of HCFA procedures was skewed toward the
low end.
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Table 2.6

Spearman Rank-Order Correlations*
(103 procedures on RVSs developed fron

HCFA Prevailing Charge Data Pile)

MNP MNSO MN75 MDP MD50 MD75 OQP OQ50 0Q75 ODP OD50 0D75

MNP 1.000 .996 .995 .996 .994 .994 .995 .988 .991 .994 .992 .993

MN50 1.000 .997 .990 .995 .990 .986 .990 .991 .988 .991 .990

MN75 1.000 .990 .991 .992 .988 .987 .993 .990 .991 .994

MDP 1.000 .993 .995 .996 .986 .990 .992 .990 .991

MD50 1.000 .994 .991 .990 .991 .988 .992 .988

MD75 1.000 .994 .989 .994 .991 .991 .992

OQP 1. 000 .990 .992 .995 .991 .991

UQ50 1.000 .994 .987 .992 .989

OQ75 1.000 .993 .995 .996

ODP 1.000 .994 .995

OD50 1.000 .996

OD75 1.000

All correlations are significantly different from zero at the .0001 level.

Key: MNP - mean adjusted prevailing charge OQP - upper quartile of median customaries
MN50 - mean of median customaries OQ50 - upper quartile of median customaries
MN75 - mean unadjusted prevailing OQ75 - upper quartile of unadjusted prevailings
MDP - median of adjusted prevailings ODP - upper decile of adjusted prevailings
MD50 - median of median customaries OD50 - upper decile of median customaries
MD75 - median of unadjusted prevailings OP75 - upper decile of unadjusted prevailings
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generate identical fee schedules if the conversion factor for the fist were $5

per unit and the conversion factor for the second $10 per unit.

Besides computing measures of the average value of the HCFA procedures on

the alternative RVSs, we also calculated coefficients of variation (C.V.),

which measure the spread of the 103 procedures' scores about the mean score on

each scale.* As reported in Table 2.4, coefficients of variation are rela-

tively constant across the scales. Only a six percent difference separates

the largest and smallest C.V.s, 2.42 vs. 2.28. Standard deviations, likewise,

are similar, ranging from 27.10 to 32.91, a difference of 19 percent between

the largest and smallest. It is evident, therefore, that the relative values

of the 103 procedures represented on the HCFA file are similarly distributed

about the mean value on all 12 scales.

In sum, the scores of particular procedures vary from scale to scale, but

the dispersion of scores—for a fixed basket of services— is relatively

constant across the scales. This suggests that values on one RVS may simply

be multiples of their values on another; that is, it suggests a possible

linear relationship between RVSs. To assess the extent to which RVSs are

The coefficient of variation (C.V. ) is the ratio of the standard
deviation to the mean of a particular distribution. Effectively, the C.V. is
a measure of the spread of a distribution adjusted for the value of its mean
and is a useful statistic for contrasting distributions whose means differ.

If two RVSs are linearly related, then scores of particular medical
procedures on the scales will differ by a multiplicative constant. For
instance, if RV

2
= crv^^—that is, if the two scales are linearly related—the

mean value of a set of procedures on the first scale is RV
-

^, while the mean
value on the second will be RV

2
= cRV-^ Standard deviations (s) will also

differ by this constant, being s^ and s
2

= cs^ on the first and second scale,
respectively. On the other hand, coefficients of variation will be identical,
since s^/RV^ cs^cRV^ = s

2
/RV2« Therefore, the C.V. may be the more

appropriate measure of dispersion when the objective is to compare RVSs which
are linearly related.



41

linearly related, it is necessary to examine the Pearson correlation

*
coefficients.

The data of Table 2.5 confirm the existence of strong and statistically

significant linear relationships among the alternative RVSs. Correlations

between scores of the HCFA procedures on different scales range from .96 to

.99 in value. Such large r values—relative to the maximum value 1.0

—

indicate that procedures' scores on any scale are essentially equal (up to a

multiplicative constant or scale factor) to scores on the others.

Furthermore, in all case, these high correlation coefficient values are

**
significantly different from zero at the .0001 level.

An alternative interpretation of these data can be developed by computing

squared values of the correlation coefficients. This new statistic is

precisely the familiar r-square term traditionally reported in least squares

regression analyses; it is a measure of the variation (about the mean)

observed on one set of RVS scores, that is "explained" by variation in scores

*If two scales are linearly related, then the least squares regression

equation summarizing this relationship is RV^ b,, Rv2" B^ construction, the

correlation coefficient (r) is a function of the slope of the least squares
line and the standard deviations (s) of scales of medical procedures evaluated
on each scale: r = b

12 (s
2
/s

1 ).

As Blalock (Social Statistics , 1972, pp. 376-378) explains, the

correlation coefficient can be interpreted as a "measure of the goodness of

fit of the least-squares straight line." High values of r—close to 1.0 in

absolute value—are indicative of tight distributions of observations about
the least squares regression line.

**
The significance level is interpretable as the probability that one

would observe the sample correlation coefficient (given in the table) under

the condition that the true population correlation is actually zero; these
probabilities are based on an F statistic computed as

F = r 2 (N-2)

(l-r z )

with (1) and (N-2) degrees of freedom.
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on a different scale about their mean.* The observed values of correlation

coefficients—uniformly .99 or greater—correspond to squared values of .99 as

well. In other words, well over 90 percent of the observed variation in the

scores of medical procedures measured along any one of the 12 scales is

"explained" by the corresponding variation in scores on any one of the other

scales.

Similarities in terms of the rankings of procedures on the 12 RVSs can be

determined from the Spearman rank-order correlation coefficients (rg ) found in

Table 2.6. Essentially r
g can be interpreted as the product-moment

correlation between the rankings of medical procedures on two relative value

*Following Blalock (1972, p. 392), define the least-squares relationship
between two variables (e.g., between two relative value scales) to be

A

Rv
2

= b rv
1

Furthermore, define the means of the two sets of variables to be

RV2 and Kv\» respectively.

Blaloch then demonstrates that

A

.2 _
(RV

2 " Rv2' =
b (RV1 " ^i)

(RV
2

- RV
2 )

Z (RV
2

- W^P

Hence, r
2 is interpretable as the fraction of the variation in observed values

on any one scale (RV
2 ) about its mean, explained by the observed variation in

corresponding measures about the mean of another scale (RV^) • As Blalock (p.

391) relates, "By explained , of course, we do not imply a causal explanation
but merely an association between the two variables."
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scales.* m Table 2.6, values of r
g are shown to be consistently greater than

.98; many exceed .99 in magnitude. As might have been expected, given the

high degree of correlation (r) between procedures' cardinal scores on the

different RVSs, there is considerable agreement across the scales in terms of

procedures' ordinal rankings as well.

Comparing RVSs Developed from The Drban
Institute's 1978 California Data File

We created RVSs from The Urban Institute's file of Medicare and Medicaid

claims generated by California physicians during the first quarter of 1978.

On the file are physicians' average billings, average reimbursements, and

customary charges for 443 medical procedures. We developed relative value

scales for each procedure in a manner analogous to the approach we employed

for the HCFA scales. We created individual scales by first choosing a parti-

cular charge type (e.g., average billings) then defining the "representative"

charge for each procedure to be one of four points—mean, median, 75th per-

centile, 90th percentile—on the distribution of charges across all sampled

California physicians. Relative scale values are the ratio of procedures'

representative charges to the representative charge of a numeraire— in this

Blalock (1972, p. 416) described the construction of the Spearman rank
order correlation coefficient r

g . Paraphrasing Blalock, let D. be the
difference of ranks on two scales for any observation i; squaring these D.
values, summing the results (and constraining the sum to be within the range
+^1.0) we obtain:

N
2

6 1 D
r s - 1 " i-1 1

N(n2_!)

An r
g value of 0.0 implies the absence of any rank-order correlation; extreme

(+1 or -1) values imply perfect agreement or disagreement of rankings along
two scales.
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case a simple surgical procedure, Needle Puncture of Bursa.* The three charge

types and four points on the charge distributions enabled us to construct 12

representative charges (and 12 relative value scales) per procedure.**

The analysis of these 12 RVSs followed the same pattern established

during our assessment of scales based upon HCFA data. We first calculated

Pearson product-moment correlations of the procedures' scores on each pair of

scales. In all cases, these correlations equaled or exceeded .99 in value and

were statistically significant at the .0001 level. We also computed Spearman

rank-order correlations of the procedures' scores. Here, too, values exceeded

.95 and were significant statistically at the .0001 level.

Given the large number of procedures on the 1978 California file, we were

able to contrast the RVS scores of procedures in particular type-of-service

groups. On the file were 89 radiological, 142 surgical, 93 pathology, and 119

medical procedures. Looking at procedures in each group separately, we

computed Spearman and Pearson correlations of their scores on the different

scales. In all cases, these correlations were statistically significant at

the .0001 level. The magnitude of the coefficients did vary somewhat by

procedures' service type. For medical and radiological procedures, scores on

relative value scales had Pearson correlations in the range .92 to .99, while

As we discussed in an earlier section, any procedure could serve as
numeraire. We did not use the same procedure—Hospital Visit for an
Established Patient—that we employed as numeraire when constructing scales
from the HCFA data because it does not exist on all the data files available
as part of this study.

**
In 1978, California Medicare carriers did not compute physicians'

customary fees for pathology procedures in the usual manner, i.e., from charge
data. Rather, a de facto fee schedule approach was employed whereby customary
fees were determined from the CRVS value for pathology procedures. For this
reason, we did not compute charge-based RVSs for pathology procedures from
customary fee data.
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surgical procedures' scores were correlated at the .99 level on all pairs of

RVSs. Pathology procedures* scores exhibited the greatest range in r values

—

between .86 and .99. The Spearman correlations between procedures' scores on

pairs of scales were somewhat lower for medical and pathology procedures than

for radiology. In the former cases, r
g values ranged between .89 and .99,

while for radiology and surgery, procedures' RVS scores were (Spearman)

correlated in the range .97 to .99 across the scales.

Given these results, we conclude that relative values of medical proce-

dures on charge-based scales are robust with respect to variation in the type

of charge data underlying the scale. Procedures' scores were highly cor-

related on RVSs developed from alternatively defined "representative" charges;

this was true of scales developed both from HCFA prevailing charge data as

well as from The Urban Institute's sample of 1978 California Medicare

claims. Pathology and, to a lesser degree, medical procedures* scores on

alternative RVSs exhibited somewhat greater variation—as measured by smaller

correlation coefficient values—than did radiology and surgical procedures.

Even so, these small correlations were still substantial in absolute terms,

being above .85 in value in all cases. Therefore, our conclusion of robust-

ness of RVS values across types of charge data holds for all procedures as

well as for procedures grouped into specific service categories.

E. COMPARISON OF SCALES BASED UPON
ALTERNATIVE SOURCES OF CHARGE DATA

In the foregoing analyses, we demonstrated that RVS values were robust

with respect to the type of charge data—billings, reimbursements, customary

fees, etc.—underlying them. It remains to be determined whether or not these

values are similarly robust across scales based upon data from different

geographic regions or at different times.
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In this section, we contrast five RVSs constructed from alternative data

bases. Two of these scales have previously been identified. The first is

based upon the HCFA Prevailing Charge file. The representative charge for

each procedure is the 75th percentile of the distribution of median local

customary fees.* The second scale is based upon billings data obtained from

The Urban Institute's 1978 California sample of physicians' Medicare claims.

On this scale, representative charges are 75th percentile points on the

distribution of physicians' average billings for each procedure. We develop a

third scale in the same fashion using billings data from the 1974 Urban

Institute Physicians' Medicare Claims file. These latter two scales are 78CAL

and 74CAL, respectively.

We constructed the fourth RVS from the nationwide survey of surgical

prevailing charges conducted by the Health Insurance Association of America

(HIAA) . Among other data, that file contains 1978 median billings for

surgical procedures charged by physicians in nearly 250 regions of the

country. We created a relative value scale using 75th percentiles on the

distributions of these medians as "representative" values.

The fifth scale is not precisely a charge-based RVS in the mold of the

other four. Rather, it is a provider group's scale of procedure values

possessing only an indirect link to historical market prices for physicians'

services. This scale, the Mountain Medical Affiliates Relative Value Study

(MMA-RVS) is based upon the 1971 Colorado Medical Society's relative value

*
This is the RVS identified in an earlier section as UQ50.
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scale—which MMA-RVS was intended by its designers to replace.* Associated

with procedures on this scale are unit values representing their relative

worth vis-a-vis other procedures in the same service category. By multiplying

these unit values by category-specific Conversion Factors (supplied by MMA) we

obtained a set of relative values on a common scale.** while MMA-RVS is not a

true charge-based scale, it affords us the opportunity to contrast our four

other RVSs with a readily available alternative.

In this chapter, we are especially interested in the HCFA Prevailing

Charge file as a source of data, since it contains information on high-volume

Medicare procedures. If we demonstrate the robustness of charge-based RVSs

with respect to the values of these procedures, we will have helped establish

the validity of these scales as potential bases for the development of

Medicare fee schedules.

As high-volume Medicare procedures are of special interest to us, we

constructed relative values for each of the 103 HCFA procedures represented on

the five data sources discussed above. While charge data on all 103

In the Preface to the MMA Relative Value Study, its authors state that
"The unit values that were developed by the Colorado Relative Value Committee
in 1975 and 1976 were used as reference. In addition, many unit values in

this study have been revised and added due to recent procedural and
technological advances in the field of medicine." As these earlier Colorado
scales were based, in part, upon the still-earlier California Relative Value
Studies, the Colorado scales have some relationship to California physicians'

charges. However, given the modifications and adjustments to the California
scale performed in each stage of the Colorado scale's development, the precise

relationship between historical charges and the current version of the MMA-RVS
is not clear.

**On the MMA-RVS, relative scale values are provided for medical
procedures in each of five categories. MMA also provide a set of conversion
factors which transform procedure group-specific scale values to a common
dollar metric. In other words, the product of MMA SCALE VALUE x CONVERSION
FACTOR for each procedure yields a dollar value for that procedure. Because
MMA developed and made available to us these conversion factors, we use the

MMA scale in this comparative analysis rather than the more widely known
California Relative Studies values.
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procedures were not available on each file, a sufficiently large number was

present in each case to permit cross-scale analyses of relative values.*

Consistent with the approach we have employed throughout this chapter,

procedures' relative values are the ratios of their representative charges to

that of the numeraire—Needle Puncture of Bursa.

In Tables 2.7a and 2.7b are Pearson r and Spearman r c correlations of
s

procedures* relative value scores on the five RVSs. In all cases, these

product-moment and rank-order correlations were quite large—exceeding .94 in

value. From these data we conclude that the relative values (and relative

rankings) of frequently performed Medicare procedures are similar— i.e., are

strongly linearly related—across the five RVSs. As each of the charge-based

scales yields analytically equivalent values and rankings for a set of high-

volume Medicare procedures, any of the scales might reasonably be used as the

basis of a fee schedule. However, as some data bases (notably the HCFA

Prevailing Charge file and the two Urban Institute files) are more

representative of Medicare procedures than are the others, these may be the

more useful in the context of developing new Medicare reimbursement schemes.

*
Of the 103 procedures of the HCFA Prevailing Charge file, 21 were

present on the HIAA Surgical file, 95 on the MMA-RVS and 83 on The Urban
Institute's 1978 California file. Of the latter, we also obtained data on 82
from The Institute's 1974 California file. While the two Institute files and
the HCFA file are supposedly representative of high-volume Medicare proce-
dures, not all procedures on the latter were also available on the former
two. The reason for this is two-fold. First, Medicare claims from physicians
in only 11 specialties are represented on The Urban Institute's files;
Cardiology, Podiatry, Neurology, Physical Therapy, and Urology were not among
these 11 (but are among the specialties whose charge data constitute
prevailing fees for one or more procedures on the HCFA file) . Second,
procedures such as Head and Abdominal CAT Scans may be high frequency
procedures in the 1980s but may not have been so common in the mid-1970s, the
period for which The Urban Institute Medicare claims are representative.
Therefore, some high volume procedures are represented on the most recent HCFA
Prevailing Charge file, but not on The Urban Institute's files from the mid-
1970s.
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Table 2.7a

RVS Values of High-Volume Medicare Procedures:
Pearson Product-Moment Correlations

(number of observations in parentheses)

MMA HIAA 78CAL 74CAL

HCFA .978 .952 .998 .998

(95) (21) (83) (82)

MMA .972 .982 .979

(21) (77) (76)

HIAA .999 .999

(13) (13)

78CAL .999

(82)

All correlations significant at .0001 level

Table 2.7b

RVS Values of High-Volume Medicare Procedures!
Spearman Rank-Order Correlations

MMA HIAA 78CAL 74CAL

HCFA .948 .978 .979 .975

(95) (21) (83) (82)

MMA .963 .960 .965

(21) (77) (76)

HIAA .994 .996

(13) (13)

78CAL .994

(82)

All correlations significant at .0001 level.
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The 1974 and 1978 Urban Institute California files enabled us to

investigate the effects of time upon charge-based RVSs. By examining the

Pearson and Spearman correlations of procedures' values on the two California

scales—78CAL and 74CAL—we can ascertain the stability of RVS values for

Medicare procedures over a reasonable time interval. As the correlations

reveal, procedures' relative values and rankings on the two scales were highly

correlated. While we cannot infer a general principal from this single pair

of correlations, these values at least do not refute the proposition that

charge-based RVSs are robust with respect to small (four years or less)

*
temporal differences in the underlying data.

Although all the correlations of Table 2.7 were large by conventional

standards, some sets of scales were associated with higher r and r_ values
s

than were others. Perhaps most noteworthy is that procedures' values on the

MMA-RVS were somewhat less highly correlated with values on the other scales

than was the norm in this analysis. One might attribute this finding to the

fact that the other four RVSs were constructed from explicit charge data,

while MMA-RVS was not.** However, the absolute correlations between scores on

MMA and the other RVSs were still well in excess of .90. Therefore, an in-

depth investigation into the cause of these somewhat lower correlations is

unwarranted.

A reasonable hypothesis is that such high correlations are the result of
less-than-rapid changes in the technologies of the procedures under study. It
is not clear, however, that such an hypothesis would be valid for other time
periods or with respect to other procedures.

**
Unit values of procedures on the MMA-RVS were, in part, derived from

the expert judgments of panels of physicians who were asked to evaluate the
relative values of procedures commonly performed by members of their own
medical specialty. Therefore, if such judgments differ from the markets'
relative prices, discrepancies could emerge between the MMA-RVS and charge-
based scales.
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The correlations of Table 2.7 support the proposition that the relative

values of high-volume Medicare procedures are not appreciably affected by

geographic or temporal differences in the data underlying the RV scales. This

proposition applies to the set of Medicare procedures analyzed in toto but may

not hold for particular procedures. Indeed, it is possible that the relative

values of some procedures are more stable across the different scales than are

the scores of others. To investigate this possibility, we analyzed RVS scores

of procedures in particular service categories—medicine, surgery, radiology,

and pathology. We report product-moment correlations of these scores in

Table 2.8 and rank-order correlations in Table 2.9.

The data of Table 2.8 confirm the robustness of relative values of pro-

cedures (in specific service categories) across RVSs constructed from alter-

native data bases. All correlations are greater than .85 in value; squared

correlations imply that more than 70 percent of the variation in procedures'

scores on any one RVS are explained by variation on the other scales. Inspec-

tion of Table 2.8 also reveals that cross-scale correlations are greater for

procedures in certain of the service categories. In particular, Pearson

correlations of surgical procedures' scale values are above .95 in all

cases. In contrast, medical procedures' scores on pairs of RVSs are cor-

related at the .90 level or greater. Except for the somewhat lower r values

between scores on the HCFA and MMA scales, pathology procedures' values on

pairs of RVSs were correlated above the .94 level. Of the four procedure

categories, radiology scores exhibited the weakest relationship across the

five RVSs, Pearson correlations being on the order of .86 or greater. This

observation might lead one to conclude that relative values of radiology

procedures are the most sensitive to variation in the underlying sources of

the scales' data. However, these lower r values might be partially explained

by the small number of pathology procedures in the sample frame.
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Table 2.8

RVS Values of High Volume Medicare Procedures by Category
Pearson Product-Moment Correlations

(number of observations in parentheses)

Medicine

MMA 78CAL

HCPA

78CAL

.988

(39)

.964

(38)

.899

(35)

74CAL

.950

(38)

.914

(35)

.989

(38)

Radiology

MMA 78CAL

HCPA

MMA

78CAL

.981

(9)

.920**

(9)

.859*

(7)

74CAL

.908**

(9)

.874*

(7)

.989

(9)

Surgery

MMA HIAA

BCFA .968

(26)

.952

(21)

.972

(21)

78CAL

78CAL 74CAL

.997

(15)

.968

(15)

.999

(13)

.997

(15)

.963

(15)

.999

(13)

.998

(15)

Pathology

MMA 78CAL

HCPA

MMA

78CAL

.365

(21)

.988

(21)

.968

(20)

74CAL

.977

(20)

.943

(19)

.986

(20)

•significant at .05 level

"significant at .001 level

all else significant at .0001 level

Table 2.9

RVS Values of High Volume Medicare Procedures by Category
Spearman Rank-Order Correlations

(number of observations in parentheses)

Medicine Radiology

MMA 78CAL 74CAL MMA 78CAL 74CAL

HCPA .850 .924 .932 HCPA .391 .937** .971

(39) (38) (38) (9) (9) (9)

MMA .835 .870 MMA .883* .883*

(35) (35) (7) (7)

78CAL .991 78CAL .979

(38) (9)

Surgery Pathology

MMA HIAA 78CAL 74CAL MMA 78CAL 74CAL

HCPA .965 .978 .992 .979 HCPA .821 .919 .906

(26) (21) (15) (15) (21) (21) (20)

MMA .963 .972 .976 MMA .366 .834

(21) (15) (15) (20) (19)

HIAA .994 .996 78CAL .958

(13) (13) (20)

78CAL .988

(15)

•significant at .05 level

**3ignif icant at .001 level

all else significant at .0001 level
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In fact, both the statistical significance and magnitude of the Pearson

correlations of pathology scores on the different KVSs are likely to be

sensitive to the limited sample of pathology procedures available for

analysis.

The data in Table 2.8 reveal another interesting pattern. In every case,

a correlation coefficient below .90 was associated with the MMA-RVS. Only

among surgical procedures were MMA-RVS values correlated at levels of .90 or

better with scores on the other four scales. This observation suggests that

RVSs are sensitive to adjustments made by experts to align the scales with

their beliefs regarding the relative worth of procedures.

The rank-order correlations in Table 2.9 tell essentially the same story

as the r values in Table 2.9. Surgical procedures' rankings along all five

scales are highly correlated, r
g

values ranging from .96 to .99. Medical,

radiological, and pathology procedures* rankings are also highly correlated

between pairs of RVSs constructed explicitly from charge data. These rankings

on MMA-RVS, however, are correlated at somewhat lower levels with their

counterparts on the former scales.

F. COMPARISON OF CHARGE-BASED SCALES; SUMMARY

In this chapter we assessed the robustness of charge-based RVSs with

respect to variations in the characteristics of the underlying data. We were

particularly interested in the consistency of the scores and rankings of high-

volume Medicare procedures across alternative charge-based scales. Our

analyses revealed that varying the type of charge selected as "representative"

of each procedures' worth did not appreciably affect relative values in

general. While the relative values of particular procedures might vary across

alternatively constructed scales (such as scales based upon billings versus
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those based upon reimbursements) , the relative values of the high-volume

procedures, taken as a class, were remarkably stable.

Another major finding is the stability of procedures' relative values

across RVSs constructed from different sources of charge data. We developed

RVSs—for high-volume Medicare procedures—from five alternative data

sources. Two of these were national in scope, two were from a single large

state (at different points in time) , and the fifth was provided by a state

physicians' provider group. We found a strong degree of similarity across

RVSs constructed from the first four data sources, all explicitly developed

from physicians' charges. The state physicians' association scale (which

incorporated substantial judgmental information on the worth of procedures)

was somewhat less highly correlated with the other scales.* However, even

these smaller correlations were large by conventional standards.

We also investigated the stability of charge-based RVSs over a four-year

time period. Here, too, we found consistency as measured by large product-

moment and rank-order correlations between procedures' values on the

temporally distinct scales.

Finally, we investigated the cross-scale stability of the relative values

of procedures in different service categories. On balance, we found that RVS

values for procedures in each category were robust with respect to the source

of the underlying charge data. While this held more strongly for some

procedure groups (notably surgical procedures) than for others, inter-group

differences were essentially inconsequential.

*We also contrasted the scores of the 103 HCFA procedures on
alternatively constructed RVSs—based upon the HCFA Prevailing Charge file

—

with their scores on the California Relative Value Studies scale. The results
were analogous to those reported here vis-a-vis MMA. The correlations between
procedures' values on the 1969 CRVS scale and their values on HCFA data-based
scales were smaller than the correlations between HCFA scales. Even so, these
CRVS vs. HCFA correlations were large by conventional standards—with Pearson
values on the order of .90 and above.
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CHAPTER 3

THE STATISTICAL COST FUNCTION APPROACH

by

Katherine Swartz

One of the tenets of micro-economic theory is that resources are allo-

cated efficiently if the price of every product equals its marginal cost of

production as well as its average cost of production, and the marginal revenue

and average revenue it generates. In a world with perfect competition and

complete information, market forces generally produce these conditions and an

efficient allocation of resources exists. However, when markets are not

competitive—perhaps because there is monopolistic competition—or when

information is imperfect or when several prices for the same product exist

because of insurance, our ideal world of economic models disintegrates. Firms

then combine resources inefficiently, since prices of goods exceed their

marginal costs of production. In this non-ideal world, basing relative values

on prices may not provide us with a system that accurately reflects the

relative costs of producing various outputs efficiently.

Another tenet of micro-economic theory provides us with an approach for

determining the marginal cost of a product in a non-ideal world. This

approach rests on "duality theory," which simply states that under certain

conditions, every production function has an underlying, or dual, cost

function. And when a production function has a dual cost function, we can

estimate the cost function parameters and obtain the marginal cost of produc-

ing another unit of a firm's product (s). If we create a relative value scale

based on the marginal costs of the different products, we avoid the problem

that market prices do not equal marginal costs. In fact, if we create a

relative value system that sets the price of each unit of output equal to its
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marginal cost, we would have both absolute price levels and relative prices

for each output. Since this is among the objectives of an ideal relative

value scale, it is important to assess the feasibility of estimating cost

functions for physicians' practices.

This chapter explores the feasibility of using cost functions for an

RVS. It provides some background to the use of cost functions and discusses

the particular functional form for cost functions that seems most promising

for estimating the marginal costs of producing the various outputs in physi-

cians' offices. The second half of the chapter then turns to the practical

considerations of using this approach for constructing an RVS. The first part

of the chapter is a very technical discussion; those who do not wish to read

it are encouraged to skip ahead to the discussion of the feasibility of

estimating a cost function for purposes of constructing an RVS.

A. ECONOMIC THEORY BEHIND THE COST FUNCTION APPROACH

The marginal cost of each of a firm's outputs can be obtained when we

know a firm's production process, but in order to estimate a firm's production

function we need to know the levels of the inputs used in the production

process. Usually, it is very difficult to obtain data on the levels of the

inputs used, and this has hindered attempts to estimate production func-

tions. However, "duality theory" states that under certain conditions every

production function has an underlying cost function, that is, its "dual," and

vice versa. This suggests that, if we can obtain data on input prices , then

we can estimate the relevant structural cost function. It is then a straight-

forward, although mathematically cumbersome, matter of computing the marginal

cost of each output. To do this, the cost elasticity for each output is
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estimated first. The cost elasticity is then multiplied by the predicted

Until recently, a major problem with estimating cost functions for

physicians' practices was the multiproduct nature of the physician firm.

Physicians clearly produce many different services. Combining these services

into one product for the purpose of statistical estimation is not satisfactory

for the purpose of constructing a relative value scale. Over the last five

years, however, theoretical work by Greene and Christensen (1976) and Brown,

Caves and Christensen (1979) has led to the development of a fairly general,

multiproduct cost function that can be estimated.

What Properties Should the Cost Function Have?

If we are going to be able to use this cost function approach for deter-

mining an RVS, the cost function ought to have five properties. First, it

should have a flexible functional form, by which we mean that we do not want

to impose a priori conditions on its first and second order derivatives. This

is particularly important for looking at physicians' practices, since they

obviously can produce more than one type of output (e.g., office visit versus

hospital visit versus lab work) . The final three properties have more to do

with the empirical problems involved with using cost functions. The flexible

*For the translog multi-product cost function, the cost elasticities are:

value for the average cost of the particular output.*

where there are i = 1, m outputs Y, and j 1, n inputs prices P.

To obtain the marginal cost of each output i:

where C is the predicted value of the cost function.
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form, multi-product cost function should be linearly homogeneous in input

prices for all possible price and output levels (which means that a propor-

tionate increase in all inputs leads to the same proportionate increase in the

outputs, regardless of the initial levels of the inputs) . This condition

assures the existence of a dual relationship between the cost and production

functions. Fourth, there should be a "small" number of parameters to be

estimated. Otherwise, the estimation procedure will be extremely expensive.

Fifth, the cost function should allow for zero-valued output quantity

levels. This is a non-trivial issue, since many firms may not produce all of

the possible outputs (not all surgeons perform all types of operations) , and

we want to be able to consider them when estimating the cost function.

There have been several flexible functional forms that have been proposed

over the last ten years, but only the generalized translog function has all of

the desired properties. The translog function uses the natural logarithm for

total cost, input prices, and output quantities, but the natural log of zero

is not defined, so this will not work for zero output quantities. However, we

can use the generalized translog function which uses the Box-Cox metric* only

for the output and maintains the natural logarithm for total cost and input

prices. The generalized function has only one more parameter than the trans-

log to be estimated, and using the Box-Cox metric for output quantities does

not violate the homogeneity requirements.

*The Box-Cox metric is: f^Y.) = (Y^-l)/ for X / and f^Y^ = lnY^
for A = 0. So long as X is strictly positive, the Box-Cox metric is well-
defined for zero output levels: f^(0) = -1/X.
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B. FEASIBILITY OF USING THE COST FUNCTION APPROACH

While the theoretical rationale for using the cost function approach to

setting up an RVS is relatively straightforward, there are at least three sets

of issues related to its implementation that need to be addressed. These

issues are discussed in turn below, but in sum they make the prospect for

implementing the cost function approach very dubious.

The first implementation issue consists of problems with the numbers of

outputs and input prices. Current procedure coding schemes include approxi-

mately 5,000 to 6,000 separate procedures, each of which would presumably

require a relative value. This volume is simply too large to use in a multi-

product cost function. Even if we were to concentrate only on various types

of visits (which account for between 60 to 75 percent of revenues for most

specialties) , numbers of radiology and pathology procedures, and number of

operations, we would still be facing more than a dozen types of outputs.

Multi-product cost functions with more than two separate outputs have not been

estimated to our knowledge.* Thus, the robustness and statistical reliability

of parameter estimates from a cost function with this many outputs are not

known. Furthermore, it is not clear what happens to the parameter estimates

when only a subset of all the possible outputs are included. This issue may

be particularly crucial here where there is such a large number of procedures

to begin with. Finally, in connection with this area, we do not know what the

maximum numbers of outputs and input prices are before the estimation proce-

dure becomes unwieldly or breaks down entirely.

*Christensen, Christensen and Schoech (1982) have used five outputs
combined via the Tornqvist index number procedure to obtain one aggregate
output.
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The second set of issues concerns the data used for the outputs and the

input prices. The output levels are chosen by the physician, who presumably

understands that his costs and output levels are interrelated. Thus, the

output levels are endogenous variables, which will cause ordinary least

squares estimates of the cost function parameters to be biased. If a simul-

taneous equations estimation method can be used to provide us with which

are estimated from instrumental variables that are uncorrelated with the cost

functions' error terms, then this problem can be overcome. However, it is not

at all clear that this is possible.

On the input price side, we do not know the prices for all the inputs.

In particular, we do not observe the physician's own-time price. Many surveys

obtain physicians' net incomes, but we know that net income should include at

least the financial returns from being a manager and owner of capital in the

physician's office. These net income figures are subject to measurement error

also, since doctors (like most small business owners who earn relatively high

incomes) are able to defer income.* Thus, it is difficult to obtain good data

on a physician's hourly wage for "pure physician" work. It might be possible

to impute estimates of such an hourly wage based on data for physicians who

are employees in small group practices or HMOs. However, employee-physicians

are only a very small proportion of all physicians; and the argument can be

made that employee-physicians and physicians who own their practices differ in

other characteristics, some of which may be related to earnings, too. Thus,

imputing hourly wages for all physicians on the basis of employee-physicians'

wages would be subject to sample selection bias and therefore unreliable. A

Since this willingness to defer some income occurs more often as income
increases, the measurement error is compounded by heteroskedasticity. The
heteroskedasticity problem can be solved by taking the natural log of income,
however

.
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more satisfactory solution to the problem of estimating an hourly wage for

"pure physician" work has to be found.

Collecting data on wages for non-physician personnel in a medical

practice, and on the prices doctors pay for materials and other nondurable

items, should be straightforward. It might be possible to collect these data

from sources other than physicians, such as the Bureau of Labor Statistics and

the Department of Commerce. But determining annual expenditures for invest-

ments in capital equipment and office space is likely to be very difficult

—

even with the cooperation of physicians. A questionnaire requesting detailed

data on tangible assets would have to be quite explicit in questions about

rates of replacement and about how depreciation and other accounting proce-

dures are handled. It is likely that a physician's accountant or business

manager would have to supply the answers to such questions.

On the brighter side of these data problems, if all these data can be

obtained, it might be possible to construct separate Tornqvist indices for

non-physician labor, capital, and material.* Constructing such price indices

for the three aggregate inputs is not trivial. But the advantage from doing

so is that it greatly reduces the number of input prices and, hence, share

equations and parameters that need to be estimated.

A final problem that arises within these data issues concerns the mixing

of physician specialties. The problem is whether to consider all specialties

together or separately. Clearly some procedures are only done by a few

specialties, while others can be done by all doctors; but, for example, it may

be that procedures that can be done by all doctors will show higher marginal

costs of capital when capital-intensive specialties are included as compared

*Christensen has done this extensively. See Christensen, Christensen,

and Schoech (1982) and Caves, Christensen, and Swanson (1981) for examples.
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to when they are not. If these capital-intensive specialties rarely produce

such outputs, should they be included? Sensitivity tests need to be performed

to determine how the mix of specialties used in the data base affects the

parameter estimates.

The final set of issues that arise in implementing an RVS based on the

cost function approach concerns its acceptance by non-economists, particularly

physicians. Once the methodology has been set up, it will not need a large

number of economists or statisticians to continue running it to obtain updated

RVSs. But the technique is not easy to understand and it may seem like a lot

of "black box" hand waving. Physicians, health insurance executives and

others are understandably likely to object to the lack of simplicity in this

method. The simplicity critique is compounded by the other implementation

issues discussed above. Physicians are particularly likely to object to the

fact that their own-time wages are not known and that not all the possible

outputs could be considered in the cost function. From just a public accep-

tance point of view, the cost function approach to constructing an RVS seems

impractical.

C. IMPLEMENTATION ASSESSMENT USING PERFORMANCE CRITERIA

To summarize these implementation problems and to compare them with those

of other methods for constructing RVSs, we assess the cost function approach

using our eight previously identified performance criteria.

Data Requirements

Output quantities are endogenous, so we would have to estimate output

quantities based on variables that are not correlated with the error terms of

the cost functions. This will be a difficult task. Wages for physicians'

own-time will have to be imputed—again a difficult task. Finally, data on
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capital input prices have to be collected, and this, too, is likely to be a

complicated task. Most of this information can only be collected from surveys

of physicians.

Technical Expertise Required

Implementing a cost-function approach will require substantial computing

capacity, and personnel with advanced training in econometrics and accounting

will be needed in the initial set-up stage. But once the technique is in

place, it should not be necessary to have large numbers of such personnel

involved in the updating of the scale.

Pricing Problem Medical Procedures

The cost function approach is likely to yield unbiased estimates of the

marginal costs of doing new or complex procedures if the data problems

connected to physicians' own-time wages and capital input prices are satis-

factorily resolved. This "if" is unlikely to be satisfied, and hence it is

difficult to state a_ priori how the marginal costs will be biased.

Potential for Future Updating of Scales

Updating a cost function-based RVS would require data on output quanti-

ties and input prices and then a re-estimation of the system of equations in

order to obtain new parameter estimates. Since the data collection would be

costly, updating the RVS is not a simple matter. .

Development of Specialty- and Location-Specific Scales

Estimating cost functions for specialty groups and location-specific

physicians should be quite simple if enough data are available. The cost

function parameters would simply be estimated for the desired subsets of

physicians.
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Implementation by Individual Insurance Carriers

While individual insurance carriers could each implement a cost function-

based RVS, there would be enormous duplication of effort if this should

occur. Prom the standpoint of efficiency, it makes more sense for one RVS to

be constructed, perhaps by a consortium of carriers. Carriers are very

unlikely to have personnel with the required statistical and computing skills.

Suitability Across Procedures

Since it is not feasible to estimate multi-product cost functions with

very many outputs, it appears that this approach is only suitable for a very

few procedures. Such procedures are likely to be those that occur most

frequently.

External Costs

The cost function-based RVS does not consider costs outside the physi-

cian's practice, since they are not part of the inputs. This approach is

strictly limited to the practice's marginal costs for each output. The

considerations apropos to this criterion raised in the charge-based method

discussion (Chapter 2) are relevant here too.

D. FUTURE ANALYSIS

Our analysis of the cost function approach leads us to believe that it is

not a promising path to follow for constructing an easily implementable RVS

for physicians' fees. However, if the Health Care Financing Administration

wishes to pursue the cost function approach on an exploratory basis, we will

do so in the project's second year.
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CHAPTER 4

TIME-BASED METHODS

by

Jack Hadley

Constructing relative values for physicians' services from the amount of

time a physician spends performing a procedure has considerable intuitive

appeal. The physician's time is an obviously important component of the cost

of providing physicians' services. Time is relatively easy to measure, and

the concept of using relative time to construct relative values is easy to

understand. The time spent performing a procedure is unlikely to be directly

affected by general price inflation or cost-of-living differences. In other

words, time may be a more stable yardstick for constructing relative values

than monetary values.

From a theoretical vantage point, a time-based relative value scale is a

subset of the more general cost-based approaches discussed in chapters 3

(statistical cost functions) and 5 (micro-costing). Physicians' time is one

of several inputs used in producing physicians* services. Other inputs

include physicians' office employees (nurses, receptionists, technicians),

office space, and medical equipment and supplies. In addition, hospitals,

clinics, and other institutional providers often contribute inputs, frequently

paid for by the patient directly, to the production of physicians' services.

Constructing relative values as the ratios of representative amounts of

physicians' time used to perform the services identified by CPT-4 would be a

good approximation to cost-based relative values if other inputs are combined

with physicians' time in roughly the same proportions across all physicians'

services . Thus, a procedure which uses twice as much of a physician's time as

another could be reliably ranked as being twice as costly.
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Is this a realistic assumption? within particular classes of procedures,

it may be. For example, the full cost of an office visit with a physician is

likely to be highly correlated with the amount of time spent with the physi-

cian, as may be the benefit or value to the patient. For surgical procedures,

the major cost to the physician is her/his own time, since the physician does

not pay for most of the other inputs, i.e., surgical assistants, operating

room space and equipment, x-ray and post-operative monitoring equipment.

For radiology procedures, however, there may be very little correlation

between physicians' time and procedures' values because of major differences

among procedures in the costs of the equipment used and in whether the physi-

cian is needed to perform the procedure as well as interpret its results. For

example, the various types of CT-scanning use equipment which vary signifi-

cantly in their costs, but the amount of physician time needed for interpreta-

tion may vary much less. In fact, if the more expensive equipment produces

better quality images, then physicians' time could be inversely correlated

with total expense. Furthermore, the tests themselves can usually be per-

formed by technicians. In contrast, other procedures, like the G.I. -series

for example, are typically performed by the physician, but use much less

expensive equipment than CT-scanning, and often require less extensive train-

ing to interpret.

The fixed-input-proportions assumption is even less likely to be tenable

across procedure types. Not only do the types and costs of equipment and

support staff vary, but the physician's own investment in professional train-

ing varies significantly among the specialties associated with different

procedures. For example, family practitioners, general internists, and

pediatricians typically have three years of residency training compared to

four for pathologists, five for general surgeons, and six to eight for
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surgical subspecialties. These differences in training investment would cause

the value of time to vary among specialties. Thus, the basic unit of measure

for constructing time-based relative values is in reality a variable, not a

fixed yardstick.

The variable yardstick problem is correctable, although any adjustment is

necesssarily arbitrary. For example, Hsiao and Stason (1979) computed an

"opportunity cost multiplier" in an attempt to adjust for differences in

length of training. They assumed that the rate of return to training should

be the same for all physicians, regardless of the number of years of train-

ing. This means that the value of time in practice has to be higher for

specialties with longer training periods, by an amount sufficient to just

offset earnings lost by choosing an extra year of training over entering

practice. While all of their assumptions, including those about age-earnings

profiles, annual hours worked, and discount rates, may be perfectly reason-

able, there is nothing necessary or compelling about them. Other, equally

reasonable assumptions would lead to different adjustment factors.

Before turning to the evaluation of the time-based methods using the

eight performance criteria identified earlier, it is important to point out

the distinction between constructing relative values for physicians' services

on the basis of time and paying directly for physicians' time. The former

uses a designated procedure coding terminology, in this case CPT-4, for iden-

tifying the services to be paid. A time-based relative value scale uses some

measure of procedure-specific physicians' time spent to construct relative

values among procedures . Paying physicians directly on the basis of time

implies that the physician would receive a fixed amount of remuneration per

unit of time, regardless of the procedures performed. In other words, time

units would be the de facto output measures, not procedures as defined by

CPT-4.
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This study examines only relative value scales for procedures defined by

CPT-4. Thus, we do not address the issue of whether differences across

physicians or medical specialties in remuneration per unit of time are too

high or too low. A time-based relative value scale for CPT-4 procedures will

result in a particular relative value for each procedure. Whether some

procedures are undervalued or overvalued when relative values are based on

time (rather than charges, average total costs, marginal costs, or some other

measure of value) can only be assessed by bringing outside information or

social preferences to bear. We can examine whether a time-based scale differs

from a charge-based scale (and do so below) , but contrasting methods does not

in and of itself indicate which result is better or more appropriate. These

are normative and political decisions which cannot be resolved on technical

grounds.

The distinction between a time-based relative value scale for physicans'

services and paying for time directly is important for addressing a common

criticism of time-based payment: it penalizes the skilled or efficient

physician who works more quickly than average (Harris, 1977). This argument

is valid for a system that pays physicians directly for their time. It has

little relevance for a time-based relative value scale for physicians'

services. Physicians who are more skilled or better organized probably

produce all services more quickly (i.e., with less direct input of their own

time) than the average physician. However, it does not follow that their

relative time inputs among procedures will vary significantly compared to a

less skilled or less efficient physician. For example, even if they used half

as much physician time per procedure as the average physician, their relative

time input among procedures would be the same. Similarly, physicians who

perform only complicated or difficult services which require substantial time
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input will not be penalized, since these services would have high time-based

relative values.

In the next section of this chapter we evaluate time-based methods using

the eight performance criteria identified earlier. We then examine the actual

construction of time-based relative values using data from the USC-Mendenhall

study of physicians' practices. Most of the analysis focuses on relative

values for several of the office, home, and hospital visits identified by

CPT-4. As will be discussed more fully, this is primarily because information

from the available data bases which report physicians* time cannot be readily

converted to the CPT-4 procedural terminology. Although office, home, and

hospital visits are only a small proportion of CPT-4 procedure codes, they

accounted for over 80 percent of Medicare's expenditures for the 30 procedures

most frequently performed by approximately 5,000 California physicians in

1978.* Limited information is available for a few surgical and other proce-

dures. No physicians* time information is currently available for radiology

**
and laboratory procedures.

*Unpublished data, The Urban Institute's California Physicians Medicare

Claims File. The most frequently performed procedure was the limited office
visit, established patient (CPT-4 code 90050), which occurred 141,083 times in

the first calendar quarter of 1978. The 30th most frequently performed

procedure was the limited home visit, established patient (CPT-4 code 90150),
which occurred 3,196 times.

**
The College of American Pathologists has developed data on nonphysician

laboratory time requirements for specific laboratory procedures using specific

types of equipment. See Chapter 5 below for more information about the

Laboratory Workload Recording Method manual.
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A. Performance Evaluation of Time-Based RV Scales

Regardless of the general characteristics of a time-based RV scale, it is

also important to evaluate this method in terms of its implementation and

management problems. This section assesses time-based methods using eight

performance criteria.

Data Requirements

In order to implement a time-based RV scale for all physicians' services,

one would need a large quantity of data on physicians' time spent for each of

the procedures to be included in the scale. No currently available data base

contains the requisite data for more than a few procedures. As described more

fully in another report (Carlson, 1982) , the most recent data on physicians'

time are collected by the National Ambulatory Medical Care Survey (NAMC) , an

annual survey, conducted by the National Center for Health Statistics, of a

national probability sample of about 2,000 physicians' offices.

There are three major drawbacks to using this data to construct time-

based RV scales. First, no procedure codes are used to identify the services

provided during the visit. The survey records symptoms and reasons for

visits, which cannot be translated into an existing procedure coding terminol-

ogy. Second, the survey is limited to visits which occur in physicians'

offices. Third, the few therapeutic and diagnostic services identified by the

form are checked off if the service is either performed ^r ordered. Figure

4.1 reproduces the typical patient record.

The other major data base containing information on physicians' time was

constructed by the OSC-Mendenhall study of physicians' practices. Using log

diaries, the project surveyed approximately 10,000 physicians (resulting in

about 250,000 patient-physician encounters) between 1974 and 1976. Like the

NAMC survey, services are identified mainly by diagnosis and etiology, rather
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Figure 4.1

NAMC Patient Record
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OESENSIT17ATION

fc CD Ol f T COUNSELING

i I Uamilyplanning

• CD MEOICAL COUNSELING

1 CD PHYSIOTHERAPY

IX CD OFFICE SURGERY

II CD PSYCHOTHERAPY
THERAPEUTIC LISTENING

l» CD OTHER ISXXX4XI

13 DISPOSITION THIS VISIT
'Oh*, "v.j em 'rl

I I t NO >OLLIX\ UP PLANNED
S CD RETuHN At SPECIFIED tHM
j CD hETwmn :l NEEDED pm n
4 CD TlLEPHUNl >Ol.Lt->W UP PLANNEO
i CD REFERRED TO 'll-IR PHYSICIAN

» CD RETURNED 10 ME* EHHINI* PH*siCiAN

' CD AOMir in •osptal
> CD OTHER >.

"Id DURATION
OF THIS
VISIT

«CfMA/lV

IXKII — f/l

pAn^ixi/

•IC IS THE REASON FOR
THIS VISIT?
i'CNki •-**/

1 ACCIDENTAL INJURY
IAXIiiiiW 18-191

» f~~J PROOUCT Rf LATEO
ILLNESS
IAihwx* IS-191

j f"~J
NEITHER OF THE
ABOVE —j

STOP
(Go IO »v»*t pxlHfft)

16. DESCRIBE ALL OBJECTS.
PROOUCTS OR SUBSTANCES
INVOLVED IN THE ACCIOENT
OR PROOUCT RELATED ILLNESS

17. LOCATION OF
ACCIOENT OR
EXPOSURE TO
PROOUCT

I PRIVATE RfS-DENCE

I ElSIW-{X£ Su-c.l,l

18. WAS PATIENT AT
WORK. JOB OR
BUSINESS WHEN
ACCIOCNT OR
EXPCSL'RE
OCCURSSS'

l YES) NO
J I I UN*. \0»NN

19. WAS PATIENT PREVIOUSLY
TREATED FOR THIS CONDITION'
/OmY* *" "HI .IM>-. /

1 NO
2 CD "SS "CSPlTA. EMSPQE '.C =CS'.'

j yes PRIVATE physician S OFFici
jQ YES PHYS.C -i-. ELSEWHERE SoK.lv

! O YES Place
* [""J

UNKNOWN



74

than by procedure code. As shown in Figures 4.2 and 4.3, which reproduce a

typical encounter form and coding key from the log diary, much more detail was

collected than on the NAMC survey. As is described in the methodology sec-

tion, it is possible to construct CPT-4 procedure codes for a small number of

services, mainly visits of various lengths, complexity, and location.

Full scale implementation of a time-based RV scale would require a major

new data collection effort to obtain information on the time physicians spend

in providing specific services. In order to be useful for reimbursement

purposes, services would have to be identified by their CPT-4 (or other

acceptable) procedure coding system. The sample size would have to be very

large if one wanted to collect data on infrequently performed procedures. As

a benchmark for the cost of such a survey, the cost of fielding the NAMC

survey in 1981 was approximately $700,000.*

An alternative approach for obtaining estimates of time per procedure,

especially for infrequently performed procedures, is to use panels of experts

to establish normative time requirements. This would get around the cost of

surveying a large number of physicians in order to obtain enough observations

to compute reliable estimates of actual time required. (See chapter 6 for the

evaluation of the expert panel approach.)

Technical Expertise Required

Survey design and management expertise would be required to collect the

necessary data. Once the data are obtained, only routine computing skills and

computer capacity would be needed to actually generate the scales.

*
Personal communication, National Center for Health Statistics.



Figure 4.2

USC-Mendenhall Reporting Form

PLEASE REVIEW INSTRUCTIONS BEFORE STARTING

1. Office 4. Hospital 7. Industry/School

ENCOUNTER 2. OPD 5. Emergency Room 8. Home
LOCATION 3. Clinic 6. Extended Care 9. Other

(ICF, SNF, Nursing Home)

ENCOUNTER
DATE »nd TIME

Staff may comr.

this section

PATIENT & ENCOUNTER
CHARACTERISTICS

PRIMARY 1. Preventive 5. Medical & Surgical

2. Medical 6. Obstetrical
PROBLEM
TYPE

3. Surgical minor 7. Psycho/Social

4. Surgical • major 8. Environmental/Economic

Use numbers from Coding Key

PATIENT'S PROBLEM(S)

Other

DIAGNOSTIC
PROCEDURES

Record all

ordered, performed,
or Interpreted

THERAPEUTIC
PROCEDURES

Record all

ordered or performed

ENCOUNTER

Primary Dx
(Print)

Other Dx
(Print)

102
Primary Dx
(Print)

Other Dx
(Print)

103
Primary Dx
(Print)

Other Dx
(Print)

104
Primary Dx
(Print)

Other Dx
(Print)

105
Primary Dx
(Print)

Other Dx
(Print)



Figure 4.3

USC-Mendenhall Coding Key

CODING KEY

FOCUS ETIOLOGY (DXI
DIAGNOSTIC
PROCEDURES

THERAPEUTIC
PROCEDURES

ENCOUNTER
CLASSIFICATION STATUS/DISPOSITION

1 Wrii paneni 1

2 Skin, incl. nails and hair 2.

3 Head/Neck 3
4

4. tyti
5 Ears c

J.

6 Nose 6.

7. Mouth/Throat
7.

8. Breasts
a
D.

9.

9 Respiratory • upper 10.

10 Respiratory - lower 11.

11, Circulatory heart 1 1/

12. Circulatory other 1 J.

i j diuuij/ L_y iii|<fi»fm 14
15'

14. Liver/Gallbladder 16.

15. Gastrointestinal other
17

16 Arthritis/Rheumatism 18.

17 Muscular - other 19.

IB Skeletal other
20.

19 Endocrine 21.

20 Neurological 22.

21 Emotional

22 Renal 23.

23. Urinary - other 24

24. Genital male 25

25. Gynecological 26.

26. Obstetrical
27

27. Mull, system' 28
29.

30.

31.

'Use only il one of the 32
above is not more 33.

descriptive and correct.

1 . None

Health assessment
Developmental
Pre/post surgical

Iatrogenic

Idiopathic (based on workup)

Infection/post -infection

Inflammation
Hemorrhaging/Bleedtng
Occlusion
Ulceration

Immunologic
Allergic

Metabolic
Deficiencies

Nutrition, incl. weight

Congenital

Degeneration, incl. aging

Hypertension

INTOXICATION/ADDICTION

TRAUMA
Burn
Concussion

29. Contusion
Dislocntinn/Fracture
Foreign body
Laceration

33. Sprain

PSYCHO/SOCIAL
34. General adjustment
35. Depression/Anxiety
36. Neuroses
37. Psychoses
38. Psychosomatic

UNDETERMINED
39. Cough
40. Fatigue

41 Fever
42 Headache
43. Malingering
44 Pain

1 None 1. None COMPLEXITY YOUR NEXT CONTACT
1. Minimal 1. None this problem

2 Routine lab: CBC. Urinalysis 2. Immunizations 2. Briel 2. Telephone

3 Serology/VD 3. Injections - other 3. Limited

4 Blood chemistry 4. Extended OUTPATIENT
5 "Panel" - automated DISLOCATIONS/FRACTURES 5. Comprehensive 3. Return as necessary

le g.. SMA 12) 4. Reduction - open 4. Visit scheduled

5. Reduction closed 5. House call

15.

16.

ECG
Culture
Enzymes

9. Biopsy
10. Bone marrow
11. Endoscopy

RADIOLOGY
12. Chest
13. Gl
14. Fluoroscopy

Isotopes

X-ray other

OTHER
17. Catheterization

18. EEG
19. Thermography

20. Glucose tolerance

21. Lipid screen

22. Liver lunction
23. Lumbar puncture
24. Pulmonary lunction

25. Renal lunction

26. Thyroid lunction

27. Breast exam
28. Pap smear
29. Skin test - allergy

30. Skin test - TB/Mycosis

31. Audiometry
32. Tonometry
33. Developmental screen

34. Tests -other

SURGICAL
6. Minor tissue removal

7. Incision/Drainage

8. Suturing only

9. Debridement
10. Organ removal/tepair

11. Foreign body removal

12. Dilation/Curettage

13. Arthrocentesis

14. Paracentesis

16. Catheterization

16. Cauterizatlon/Cryotherapy
17. Surgery - other

POST SURGERY/INJURY
18. Cast/Splint: apply/remove
19. Dressing: apply/remove
20. Suture removal

OTHEII RX
21. Anesthetization

22. Chemotherapy
23. Contraceptives, incl. IUD
24. Physical rehabilitation

25. Radiation therapy

26. Translusion

27. Rx - other

COUNSELING
28. Growth/Development
29 Family/Social/Sexual

30. Patient education

31. Therapeutic listening

32. Treatment program

PRESCRIPTIONS/ORDERS
33. Drugs - systemic

34. Drugs - topical

35. Exercise/Diet

36. Prosthesis/Aids

SEVERITY
1. None
2. Minor - acute

3- Minor • chronic
4. Moderate - acute
5. Moderate - chronic
6. Severe acute
7. Severe - chronic

URGENCY
1. None
2. Could have been deterred

3. Needed to see today
4. Should have seen sooner
6. Emergency

INPATIENT
6. At hospital admission
7. On rounds (prior admission)

8. In surgery

OTHER
9. Emergency room

10. Extended care IICF. SNF,
Nursing Home)

11. OOA/Death
12. Other

ON

REFERRAL/CONSULTATION
1. None

Return to referral source
Medical specialist for care

Medical specialist tor consult
Surgical specialist for care

Surgical specialist for consult
Dentist
Physician Extender le g .

Mtdex, Nurse Practitioner,

Physician's Assistant)

Therapist/technician

(e g . Dietary)

Public agency
Other

9

10
11.



77

Pricing Problem Procedures

A time-based method may be better than a charge-based method for valuing

either new procedures subject to the "learning curve" phenomenon or procedures

characterized by rapid technical change. If the amount of physicians' time

per procedure changes rapidly, then frequent time measurements would be able

to capture changes in the procedure's time-based relative value. Charge-based

methods may not capture these changes as well because insurance (or some other

mechanism) may keep charges high even when the costs of production are

falling.

Time-based methods have no particular advantage, however, in valuing

infrequently performed procedures. The problem of inadequate charge data

would simply be replaced by inadequate time data.

Potential for Future Updating

Each future updating of a time-based RV scale would require a new survey

of physicians, since time is not routinely reported as part of any current

data collection system which uses a common procedure coding terminology. In

addition to the expense of conducting such surveys, it is also possible that

physicians' reporting of time spent would be affected by knowing that the

survey data would be used to update an RV scale.

Another potential consequence of a time-based RV scale is that it may

distort future choices about how to combine inputs to produce medical

services. In general, tying the rate of payment for an output or service to

the use of a particular input will distort input choice decisions toward using

more of the particular input than would be technically efficient. This has

been demonstrated for public utility rate setting which sets rates as a

function of the cost of capital to the utility—the firm could produce its

output at a more efficient capital-labor mix, but to do so would result in
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lower profits (Averch and Johnson, 1962) . Similarly, a physician might be

reluctant to adopt technologies or hire aides which substitute for his/her

time if such a change would ultimately lower the relative value of a ser-

vice. Along the same line, physicians might have greater incentives to shift

their practices into hospitals or other institutional settings that are

reimbursed independently of physicians on a basis other than an RV scale.

Development of Specialty- and Location-Specific Scales

Data availability is the only constraint on constructing specialty- and

location-specific scales. If the numbers of physicians surveyed in various

specialties or locations were large enough to generate a sufficient number of

time observations for relevant procedures, then specialty- and/or location-

specific scales would be easy to construct.

Implementation by Local Insurance Carriers

Local carriers could easily construct and implement time-based scales if

the required data were available. Carriers would find it extremely difficult

and costly to collect such data on their own because of the survey management

expertise and large sample sizes that would be required.

Suitability across Procedure Types

As discussed at some length in the introduction of this chapter, time-

based RV scales are not very well suited for comparisons across procedure

types because of substantial differences in the quantities and mixes of

nonphysician inputs needed to produce different types of procedures. System-

atic differences across specialties in physicians' length of training also

make cross-procedure scales suspect.
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External Costs

The amount of time physicians spend producing particular procedures does

not reflect or incorporate any costs external to the physician. In fact, as

noted in the discussion of updating, there may be incentives to increase total

costs by shifting nonphysician inputs to institutional providers or choosing

an inefficient mix of physician time relative to other inputs.

B. Methods of Constructing Time-Based RV Scales

Given data on physicians' time and decision on whether and how to group

physicians or procedures, the basic method for constructing relative values is

essentially the same as the one used to construct charge-based relative

values. First, all of the individual time observations for a particular

procedure are arranged in ascending order of magnitude. Second, some value

from this distribution, for example, the mean, the median (50th pecentile)

,

the 75th percentile, or the 90th pecentile, is chosen to be the representative

absolute value for that particular procedure. Third, the absolute value of

each procedure is divided by the absolute value of the base or numeraire

procedure to compute the relative value for each procedure. (As discussed in

chapter 2, the choice of a base procedure is arbitrary and does not alter

either the ordinal or cardinal rankings of individual procedures.)

In order to compensate for the nonproportionality of other input costs to

physicians* time, one could construct various "multipliers" to adjust

physicians* time, up or down, to account for other factors. For example,

Hsiao and Stason (1979) state "Not all time is equal; rather the degree of

skill and intensity of effort required per unit of time vary widely from one

service to another." They identified three factors in addition to time which

need to be incorporated into a procedure's relative value: complexity, the
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opportunity cost of physicians* time (investment in training), and office

expenses.

The complexity multiplier was constructed from complexity rankings of the

26 surgical procedures in their study made by 25 board-certified physicians, 5

each from general surgery, obstetrics and gynecology, opthalmology, ortho-

pedics, and urology.

The opportunity cost multiplier was based on the assumption that each

specialty should earn the same rate of return on its investment in training.

Data were needed for the length of training by specialty, number of years of

active practice, residents' salaries by year of training, and specialists'

incomes by length of time in practice. They also assumed that variations in

hours of work were unimportant, that appropriate discount rates are 7 or 10

percent, that residents' salaries increased at 15 percent per year after the

first year of training, and that a general practitioner's average income is

the relevant measure of foregone earnings while in training. Another impor-

tant implicit assumption they made is that each surgical procedure is

performed exclusively by a single specialty.

Differences in office expenses were assumed to be related to the propor-

tions of gross receipts going to office expenses for general practitioners,

general surgeons, and obstetrician-gynecologists. The average proportion for

the two surgical specialties was applied to the other three specialties in

their study. They also assumed that these expenses were spread evenly among

all procedures produced by each physician.

As can be seen, the process of adjusting physicians* time for other

factors involves many arbitrary assumptions. Some of these were necessitated

by the lack of data; others are arbitrary no matter what data are available.

Obviously, obtaining the additional data needed to compute the various
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multipliers would add considerably to the expense and complexity of obtaining

data on physicians' time.

The time-based RV scales we construct and examine in the next section are

based on distributions of unadjusted physicians' time per procedure. Most of

the information needed to make various adjustments is not available. Further-

more, we are skeptical that valid and acceptable multipliers could be devel-

oped for the purpose of constructing a time-based RV scale to be used in

reimbursing physicians.

We will use data from the USC-Mendenhall study of physicians' practices

to construct four RV scales for fifteen visit procedures and thirteen other

procedures. The data include patient-physician encounters from physicians in

five specialties, general and family practice, internal medicine, general

surgery, and pediatrics.

The four scales are based on the mean, median, 75th percentile, and 90th

percentile of the distribution of physicians' time for each procedure. As

discussed above, this data base does not use any standard procedure coding

terminology to identify procedures. Information on new or established patient

status, encounter location, number of visit, complexity, diagnosis, and

etiology was used to construct CPT-4 equivalent procedures. Figures 4.4 and

4.5 identify the CPT-4 procedures and the corresponding USC-Mendenhall infor-

mation.

After constructing the scales, we compute Pearson and Spearman (rank

order) correlation coefficients to determine how sensitive the scales are to

the choice of different points from the distribution of physicians' time to be

the "representative" absolute value. Separate correlations are also computed

for the visit and other procedures to explore the sensitivity of the scales to

combining different procedure types.
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Figure 4.4

CPT-4 Visit Codes and Corresponding
USC-Mendenhall Visit Codes

Description

New Patient, Office Visits^-

Brief Evaluation
Initial Limited
Initial Comprehensive

Established Patient, Office Visits2

Minimal
Brief
Limited
Extended re-exam
Comprehensive re-exam

2
Established Patient, Home Visit

Brief
Limited

Hospital Visits

Initial, Brief or Limited
Initial, Comprehensive
Brief Follow-up
Limited Follow-up
Extended Follow-up

CPT-4 USC-Mendenhall
Encounter
Location

Code3
Visit

Counter^

Notes: 1.

2.

3.

4.

5.

90000 1-3,5 any
90010 1-3,5 1

90020 1-3,5 1

90030 1-3,5 any
90040 1-3,5 any
90050 1-3,5 any
90070 1-3,5 2+

90080 1-3,5 2+

90140 8 any
90150 8 any

90200 4 1

90220 4 1

90240 4 2+
90250 4 2+

90270 4 2+

2 on Figure 4.2.

1 on Figure 4.2.

Complexity
Code5

2

3

5

1

2

3

4

5

2

3

2,3
5

2

3

4

"Seen patient before?" =

"Seen patient before?" =

See ENCOUNTER LOCATION box on Figure 4.2.
See "Number of visits this problem?" on Figure 4.2.
See ENCOUNTER CLASS on Figure 4.2 and ENCOUNTER CLASSIFICATION
COMPLEXITY on Figure 4.3.
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Figure 4.5

CPT-4 Procedure Codes and Corresponding
USC-Mendenhall Identifiers

Description

Internal Medicine, General
Practice, Family Practice

Arthrocentesis
Chemotherapy
ECG
Lumbar Puncture

CPT-4 USC-Mendenhall Procedure'

20610
96030
93000
93200

T13
T22
DO 6
D23

Pediatr ics

Chemotherapy 96030 T23

Surgical

Arthrocentesis
Catherization (Heart)

Cholecystectomy
Herniorrhaphy
Hysterectomy
I & D
Mastectomy
Proctosigmoidoscopy
Thoracentesis

20610
93527
47600
49505
58265
10000
19160

45300
32000

D35
D29
T08
T14
T19
T28
T06
D37
T17

Note: a. D-Diagnostic, T-Therapeutic. See Figure 4.3 for Coding Key for

internal medicine, general practice, and family practice.
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C. RESULTS

Table 4.1 reports the absolute and relative values, scale rank, and

numbers of observations for the 28 procedures (identified by CPT-4 code and

name) in the analysis. The limited office visit, established patient (90050)

is the numeraire of each scale. The numbers of observations vary from 29,736

for the numeraire procedure to 8 for the proctosigmoidoscopy (45300) and 13

for heart catherization (93527)

.

Simple visual examination of the scale values shows that the mean and

median scales are more compact, i.e., have smaller means and standard devia-

tions, than the 75th and 90th percentile scales. It appears that this is due

mainly to differences in the relative values of the nonvisit procedures, which

have the highest relative values. A possible explanation of the greater

dispersion for these procedures on the 75th and 90th percentile scales is that

these observations are more likely to include procedures actually performed by

the physician, while the mean and median scales are mainly for visits during

which the physician ordered the procedure. (The data base does not

distinguish between ordered and performed.) These procedures also have the

lowest frequency of performance. As a result, their distributions may be less

reliable estimates of their true time distributions than those of the other

procedures.

The scale based on mean time also differs from the other three in that no

two procedures have identical relative values. In contrast, the other three

scales have many more ties in ranking—the median and 90th percentile scales

have only 13 separate values, and the 75th percentile scale has only 16. This

may reflect the tendency to report time in relatively large intervals, e.g.,

5, 10, or 15 minutes, rather than precise elapsed time.
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Table 4.1

Four Time-Based RV Scales, 28 Procedures
(OSC-Mendenhall Data Base)

Procedure

Name
CPT-4 Code (No. of Observations)

Mean
Scale

Median 75th Percentile 90th Percentile

All Procedures
Mean
Standard Deviation

2.65
2.35

2.45
2.42

3.24

3.70
3.42
3.54

Brief H.V. Estab. Pat.

90240 (6,406)

Absolute Value
Relative Value
Scale Rank

8.04
.68

1.00

5.00
.50

1.00

10.00
.67

2.00

15.00
.75

2.50

2. Minimal O.V. Estab. Pat.

90030 (13,103)

Absolute Value
Relative Value
Scale Rank

8.61
.72

2.00

7.00
.70

2.00

10.00
.67

2.00

15.00
.75

2.50

3. Brief O.V. Estab.
90040 (26,843)

Pat.

Absolute Value
Relative Value
Scale Rank

9.13
.77

3.00

10.00
1.00
6.00

10.00
.67

2.00

15.00
.75

2.50

4. Brief O.V. New Pat.

90000 (4751)

Absolute Value
Relative Value
Scale Rank

10.08
.85

4.00

10.00
1.00
6.00

15.00
1.00
6.50

15.00
.75

2.50

Limited H.V. Estab. Pat.

90250 (7905)

Absolute Value
Relative Value
Scale Rank

11.44
.96

5.00

10.00
1.00
6.00

15.00
1.00
6. SO

20.00
1.00
5.50

Limited O.V. Estab. Pat.

90050 (29,736)

Absolute Value
Relative Value

Scale Rank

11.87
1.00
6.00

10.00
1.00

6.00

15.00
1.00

6.50

20.00
1.00
5.50

7. Brief H.V. New Pat.

90200 (3949)

Absolute value
Relative Value
Scale Rank

13.13.
1.11
7.00

10.00
1.00
6.00

15.00
1.00
6.50

25.00
1.25
8.00

Chemotherapy
96030 (519)

Absolute Value
Relative Value
Scale Rank

13.88
1.17
8.00

10.00
1.00
6.00

15.00
1.00

6.50

25.00
1.25
8.00
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Procedure
Name
CPT-4 Code (No. of Observations)

9. Limited O.V. New Pat.
90010 (4456)

Absolute Value
Relative Value
Scale Rank

10. ECG
93000 (2264)

Absolute Value
Relative Value
Scale Rank

11. Extended B.V. Estab. Pat.
90270 (4571)

Absolute Value
Relative Value
Scale Rank

12. I + D
10000 (138)

Absolute Value
Relative Value
Scale Rank

13. Extended O.V. Estab. Pat.
90070 (3595)

Absolute Value
Relative Value
Scale Rank

14. Brief Home V. Estab. Pat.
90140 (53)

Absolute Value
Relative Value
Scale Rank

15. Lumbar Puncture
93200 (109)

Absolute Value
Relative Value
Scale Rank

16. Limited Home V. Estab. Pat.

90150 (117)

Absolute Value
Relative Value
Scale Rank

17. Arthrocentesis
20610 (6,226)

Absolute Value
Relative Value
Scale Rank

18. Comprehensive O.V. New Pat
90020 (1,485)

Absolute Value
Relative Value
Scale Rank

Table 4.1 (Continued)

Scale
Mean Median 75th Percentile 90th Percentile

14.63
1.23
9.00

15.00
1.50

14.00

18.00
1.20

10.00

25.00
1.25
8.00

16.19
1.36

10.00

12.00
1.20
10.00

20.00
1.33

12.00

30.00
1.50
13.00

16.67
1.40
U.00

10.00
1.00
6.00

15.00
1.00
6.00

30.00
1.50

13.00

16.72
1.41

12.0

15.00
1.50

14.00

20.00
1.33

12.00

30.00

1.50
13.00

17.85
1.50

13.0

15.00
1.50

14.0

21.00
1.40

13.0

30.00
1.50

13.0

18.08
1.52

14.00

15.00
1.50

14.00

22.50
1.50

14.00

30.00
1.50
13.00

19.29
1.62

15.00

15.00
1.50

14.00

25.00
1.67

16.00

40.00
2.00

16.00

20.04
1.69

16.00

20.00
2.00

20.00

25.00
1.67

16.00

30.00
1.50

13.00

24.12
2.03

17.0

15.00
1.50

14.0

30.00
2.00

18.0

58.59
2.93

18.0

25.68
2.16

18.00

20.00
2.00

20.00

30.00
2.00

18.00

45. CO
2.25
17.00
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Table 4.1 (Continued)

Procedure
Name
CPT-4 Code (No. of Observations)

Mean
Scale

Median 75th Percentile 90th Percentile

19. Comprehensive 0.7. Estab. Pat.

90080 (1,246)

Absolute Value
Relative Value
Scale Rank

26.98
2.27

19.00

20.00
2.00

20.00

40.00
2.67

19.00

60.00
3.00

19.00

20. Comprehensive Bosp. V. New Pat.

90220 (1,088)

Absolute Value 37.30 20.00

Relative Value 3.14 2.00

Scale Rank 20.00 20.00

45.00
3.00
20.00

90.00
4.50
21.00

21. Herniorrhaphy
49505 (136)

Absolute Value
Relative Value
Scale Rank

41.82
3.52
21.00

32.50
3.25
24.00

60.00
4.00
22.00

90.00
4.50
21.00

22. Thoracentesis
32000 (55)

Absolute Value
Relative Value
Scale Rank

44.11
3.71

22.00

30.00
3.00

23.00

60.00
4.00

22.00

90.00
4.50
21.00

23. Hysterectomy
58265 (30)

Absolute Value
Relative Value
Scale Rank

56.13

4.73
23.00

62.50

6.25
26.00

90.00

6.00
24.00

118.50

5.92
23.00

24. Mastectomy
19160 (46)

Absolute Value
Relative Value
Scale Rank

58.87
4.96
24.00

17.50
1. 75

17.00

97.50
6.50
25.00

180.00
9.00
26.00

25. Cholecystectomy
47600 (82)

Absolute Value
Relative Value

Scale Rank

59.62
5.02

25.00

60.00
6.00

25.00

90.00
6.00

24.00

120.00
6.00

24.00

26. Proctosigmoidoscopy
45300 (8)

Absolute Value
Relative Value
Scale Rank

62.00
5.22
26.00

30.00
3.00

23.00

131.25
8.75

26.00

180.00
9.00
26.00

27. Colon Resection
44140 (65)

Absolute Value
Relative Value
Scale Rank

98. 2S

8.27
27.00

100.00
10.00
28.00

177.50
11.80
27.00

180.00
9.00
26.00

28. Heart Catherization
93527 (13)

Absolute Value
Relative Value
Scale Rank

120.92
10.20
28.00

90.00
9.00
27.00

240.00
16.00
28.00

312.00
15.60
28.00

Notes: a. Numeraire procedure.

b. Only includes procedures frc

c. Time measured in minutes.

general surgery log diaries.
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The data on mean time per visit procedure show that the ordering of

visits by nominal duration, i.e., minimal, brief, limited, extended, and

comprehensive, is consistent with the actual mean times. Within each duration

category, visits with new patients take more time than established-patient

visits. Home visits take the most time of any duration category, but there is

no consistent pattern for office visits compared to hospital visits of a given

duration.

Pearson and Spearman correlation coefficients suggest that the four

scales are substantially alike (Table 4.2). The Pearson coefficients range

from 0.81 to 0.99. The Spearman coefficients are generally higher in value,

with a minimum of 0.91, primarily because the greater dispersion of relative

values in the 75th and 90th percentile scales does not alter procedures' rank

ordering very much. Like the charge-based RV scales constructed in chapter 2,

the time-based scales appear to be quite robust with respect to the distribu-

tion point chosen to represent each procedure's absolute value. This conclu-

sion must be qualified, however, because information was available only for 28

procedures.

How does a time-based scale compare to a charge-based scale? If the two

are very similar, then there would be less justification for undertaking the

expensive data collection needed to construct a time-based RV scale. Table

4.3 compares the relative values and ranks of 25 procedures common to the

time-based data set and the HCPA prevailing charge file. (Scales based on

mean values of time and prevailing charges are used to represent the two

families of scales.) Not surprisingly, there are substantial differences in

the relative values assigned to the nonvisit procedures. Grouping procedures

into surgery (herniorraphy, hysterectomy, cholecystectomy, colon resection and

heart catherization) , hospital visits, office visits, and all other procedures
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Table 4.2

Pearson and Spearman Correlation
Coefficients, Time-Based RV Scales, 28 Procedures

(USC-Mendenhall Data Base)

Pearson Correlation Coefficients

Mean
Median
75th Percentile
90th Percentile

Mean

1.00

Median 75th Percentile 90th Percentile

.92

1.00
.99

.90

1.00

.97

.81

.98

1.00

Spearman Correlation Coefficients

Mean Median 75th Percentile 90th Percentile

Mean 1.00 .95 .99 .99
Median 1.00 .95 .91
75th Percentile 1.00 .98

90th Percentile 1.00
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Table 4.3
Time-Based and Charge-Based
RV Scales, 25 Procedures

Absolute Value
Relative Value

Procedures (CPT-4 Code) (Scale Rank)

T* i ma-O aea^^
j. Uflc"tJd5cU Charqe-Based'3

1. Brief H.V. Estab. Pat. (90240) 8.04 15.52
.68 .96

f l nn\
\ X » uu

/

(3. 00)

2. Minimal O.V. Estab. Pat. (90030) 8.61 8.26
.72 .51
uu; /i nn \(X. UU

}

3. Brief O.V. Sstab. Pat. (90040) 9.13 13.72
.77 .85

(3.00) / 9 nn \v*. UU )

4. Brief O.V. New Pat. (90000) 10.08 21.34
.85 1.32

/ q nn \(o. UU;

5. Limited H.V. Estab. Pat. (90250) 11.44 20.11
.96 1.25

(5.00) \ j - UU J

S. Limited O.V. Estab. Pat. (90050) 11.87 16.10
1.00 1.00

rc nn i

V O . UU } (4. UU)

7. Brief H.V. New Pat. (90200) 13.13 39.69
1.11 2. 46

\ / . UU ) 15. 00)

8. Chemotherapy (96030) 13.88 20.91
1.17 1.30

f nni\o • UU) (6.00)

9. Limited O.V. New Pat. (90010) 14.63 27.38
1.23 1.70

\ y • uu) (12.00)

10. SCG (93000) 16.19 A / • DO
1.36 1.71

(10.00) (13.00)

11. Extended H.V. Estab. Pat. (90270) 16.67 34.18
1. 40 2.12

(11.00) (14.00)

12. Extended O.V. Estab. Pat. (90070) 17.85 26.71
1.50 1.65

(12.00) (11.00)

13. Brief Heme V. Estab. Pat. (90140) 18.08 20.92
1.52 1.30

(13.00) (7.00)

14. Limited Home V. Estab. Pat. (90150) 20.04 24.54
1.69 1.52

(14.00) (9.00)
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Table 4.3 (Continued)

Time-Baseda Charge-Baaed'

15. Arthrocentesis (20610) 24.12 2S.62
2.03 1.59

(IS. 00) (10.00)

16. Comprehensive O.V. New Pat. (90020) 2S.68 50.71
2.16 3.14

(16.00) (19.00)

17. Comprehensive O.V. Bstab. Pat. (90080) 26.98 43.25
2.27 2.68

(17.00) (17.00)

18. Comprehensive H.V. New Pat. (90220) 37.30 60.18
3.14 3.73

(18.00) (20.00)

19. Herniorrhaphy (49505) 41.82 439.38
3.52 27.2

(19.00) (21.00)

20. Thoracentesis (32000) 44.11 49.75
3.71 3.08

(20.00) (18.00)

21. Hysterectomy (S8265) 56.13 861.21
4.73 53.3

(21.00) (24.00)

22. Cholecystectomy (47600) 59.62 705.65
5.02 43.7

(22.00) (23.00)

23. Proctosigmoidoscopy (45300) 62.00c 42.34
5.22 2.62

(23.00) (16.00)

24. Colon Resection (44140) 98.25 972.29
8.27 60.20

(24.00) (25.00)

25. Heart Catherization (93527) 120.92 532.28
10.20 33.00

(25.00) (22.00)

All Procedures

Mean 2.65 10.16

Standard Deviation 2.35 17.93

Notes: a.

b.

c.

Mean time per procedure in minutes.

Mean HC?A (unindexed) prevailing charge in dollars.

Based on data for general surgeons only.
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shows that the surgical procedures have charge-based relative values about 6.5

times greater than their corresponding time-based relative values. Charge-

based relative values are about 50 percent greater for hospital visits, 20

percent greater for office visits, and 10 percent lower for the remaining

procedures in the 2 scales.

Table 4.4 reports Pearson and Spearman correlation coefficients among the

scales. Separate correlations were computed for the visit and nonvisit

procedures. The Pearson correlation among all visits (office, hospital, and

home) in the 2 scales is quite high, 0.88. For the nonvisit procedures, in

contrast, it is 0.65. But this understates the differences in the scales for

the nonvisit procedures because the time-based scale has a mean of 4.09

compared to 22.78 for the charge-based scale.

The fact that the ratios of charge-based to time-based relative values

are not the same for each procedure group suggests that the two scales are

substantively different, i.e., one is not a simple scalar multiple of the

other. Put another way, time spent performing different types of procedures

is valued differently by a charge-based system. Factors noted earlier—skill,

complexity, training, and outcome—are presumably part of the story.

Differences in insurance coverage for different types of procedures may also

be important. For example, a hospital visit is more likely to be covered by

insurance because a hospitalized patient is more likely to have satisfied the

annual deductible than the average patient seen in the office.

Another factor influencing charge-based relative values is differences in

interphysician competition by procedure type. Again, looking at relative

values for office and hospital visits, competition among physicians and

patients' price sensitivity are probably greater for office visits than for

hospital visits. Once the patient is hospitalized, the physician is much
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Table 4.4

Correlation Between Time-Based and
Charge-Based RV Scales3

Visits (N=15) Other Procedures (N=10)

Pearson Correlation Coefficient 0.88 0.65

Spearman Correlation Coefficient 0.83 0.75

Scale Mean
Time-Based 1.40 4.09b

Charge-Based 1.74 22.78

Scale Standard Deviation
Time-Based 0.69 2.77b

Charge-Based 0.91 23.67

Notes: a. Scales are constructed from mean times and mean HCFA prevailing
charges per procedure.

b. 13 procedures; includes I & D, lumbar puncture, and mastectomy,
which are not included in HCFA's prevailing charge data base.



Table 4.5

Characteristics of Office and Hospital Visits

Procedure
(CPT-4 Code)

1. Brief Office Visit, Established
Patient (90040)

2. Brief Hospital Visit, New
Patient (90200)

3. Limited Office Visit, Established
Patient (90050)

4. Limited Hospital Visit,
Established Patient (90250)

5. Extended Office Visit,
Established Patient (90070)

6. Extended Hospital Visit,
Established Patient (90270)

7. Comprehensive Office Visit,
New Patient (90020)

8. Comprehensive Office Visit,
Established Patient (90080)

9. Comprehensive Hospital Visit,
New Patient (90220)

All Visits

No. of
Encounters

26,843

3,949

29,736

7,905

3,595

4,571

1,485

1,246

1,088

80,418

Severity8
Characteristics

Urgency
None Minor Moderate Severe None Deferrable Same Day Sooner Emergency

15.9% 57.6% 24.0% 2.2% 19.3% 29.8% 48.2% 1.5% 0.8%

18.5 19.6 46.6

16.6 36.6 42.4

6.3 13.0 56.1

7.1 12.7 61.1

1.1 3.8 52.2

18.65 18.0 48.1

12.84 16.3 44.5

3.95 4.1 30.3

14.0 36.4 39.2

14.9 11.3

4.3 19.0

24.6 5.1

18.8 12.3

42.8

61.3

2.5

14.7 22.8

26.2 22.4

3.0

10.2 16.0

8.3

23.6

7.2

26.7

6.8

23.0

26.3

5.1

22.3

71.0 2.9

53.4 2.3

82.5 1.8

53.0 4.6

33.3 10.4

41.7 6.0

5.5

1.2

2.9

2.6

72.1 7.1 11.0

10.0

2.3

46.5 9.7 35.5

55.8 2.7 2.7

Notes: a. Percentage distribution of encounters in each procedure by severity. See Figure 4.4, OSC-Mendenhall Coding Key.

b. Combines acute and chronic conditions.

c. Percentage distribution of encounters in each procedure by urgency. See Figure 4.4, USC-Mendenhall Coding Key.

d. Percentage distribution of primary specialties of physicians providing encounters.



Table 4.S (Continued)

Procedure
(CPT-4 Code)

1. Brief Office Visit, Established
Patient (90040)

2. Brief Hospital Visit, New
Patient (90200)

3. Limited Office Visit, Established
Patient (90050)

4. Limited Hospital Visit,
Established Patient (90250)

5. Extended Office Visit,
Established Patient (90070)

6. Extended Hospital Visit,
Established Patient (90270)

7. Comprehensive Office Visit,
New Patient (90020)

8. Comprehensive Office Visit,
Established Patient (90080)

9. Comprehensive Hospital Visit,
New Patient (90220)

All Visits

Characteristics
Primary Specialty of Physician Pet. of Board-

Fam. Prac. Gen. Prac. Gen. Burg. Int. Med. Ped. Certified Physicians

40.0% 12. It 5.7% 15. 6t 23.9% 9.1%

18.6 4.6 12.8 33.9 24.9 19.2

31.4 7.4 3.5 19.2 35.7 12.1

21.4 7.3 13.0 41.3 12.0 28.4

31.2 12.3 6.2 31.4 12.8 20.5

22.6 10.7 15.1 37.5 8.5 20.8

27.5 7.7 8.2 29.4 20.4 16.3

24.1 7.7 2.8 47.6 12.9 33.5

15.4 3.4 6.3 50.9 14.3 26.7

31.8 9.2 6.5 23.5 25.4 14.5
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closer to being a monopoly provider. As a result of these market forces,

charges for time spent providing office visits would be expected to be lower

than charges for time spent providing hospital visits, even if the physician's

other costs may be higher in the office than in the hospital.

Using other information from the USC-Mendenhall survey, we can examine

some of the differences in the patients and physicians involved in each of the

CPT-4 visit codes. As shown in Table 4.5, hospital visits in each duration

category (brief, limited, extended, and comprehensive) have higher severity

and urgency ratings than office visits of the same nominal duration. In

addition, the mix of physicians providing hospital and office visits is not

the same. General surgeons and internists, and board-certified physicians

provide higher proportions of the hospital visits than of the office visits.

These data suggest that the higher relative values of hospital visits in a

charge-based system may be partially due to the greater difficulty of the

cases treated and the greater training of the physicians conducting the

visits. As noted earlier, these are factors that time alone does not capture

very well.

D. SUMMARY AND DISCUSSION

Construction of time-based RV scales from data on physicians' time per

procedure is straight-forward mechanically. However, such scales have serious

theoretical and implementation problems. The biggest theoretical problem is

that physicians' time is not combined in fixed proportions with all of the

other resources that go into producing physicians' services. As such, rela-

tive physicians' time would be a poor indicator of procedures' relative

costs. In principle, time estimates could be adjusted to correct for varia-

tions in procedure complexity, the contributions of other inputs, and physi-

cians' investments in their own training. In practice, such adjustments
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require making several arbitrary assumptions as well as substantial data on

practice-related factors other than physicians' time.

The biggest problem in actually implementing a time-based RV scale is the

lack of a sufficiently large data base which reports time estimates for

procedures identified by their CPT-4 codes (or an equivalent coding scheme)

.

Mounting and managing a survey of adequate size would be a substantial

expense. Furthermore, the reliability of the times reported might be

distorted if it were known that the purpose of the survey were to construct an

RV scale.

Using information available from the DSC-Mendenhall study of physicians'

practices, we identified 28 procedures that appeared to be nearly equivalent

to CPT-4 procedure codes. Examination of RV scales constructed for these

procedures suggested that relative values were fairly robust with respect to

the choice of a distribution point (mean, median, etc.) to represent a proce-

dure's absolute value.

Subsequent comparisons between a time-based and a charge-based RV scale

(constructed from mean times and mean HCFA prevailing charges) suggested that

there are substantial differences between the two in the valuation of surgical

procedures—their charge-based relative values were about 6.5 times greater

than their time-based relative values. This should not be surprising, since

the time data were not adjusted to reflect complexity, outcome value, or other

costs. However, there is no clearcut method for adjusting the time data. Nor

is there any mechanical or statistical method for assessing whether one set of

relative values is too high or the other set too low. Differences between

time-based and charge-based relative values for visits were smaller. Charge-

based values were about twenty percent higher for office visits and about

fifty percent higher for hospital visits.
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CHAPTER 5

THE MICRO-COSTING APPROACH

by

Judith Wagner

A. DEFINITION OF MICRO-COSTING

Micro-costing is an approach to measuring the resource costs of individu-

al products or services when these are produced in common with other products

or services. In a multi-product manufacturing firm, for example, the equip-

ment, materials and personnel may be shared in varying proportions in the

production of several products. It is important both for pricing and produc-

tion decisions that managers have accurate estimates of the cost of producing

each product. Micro-costing employs the techniques of time study, work

sampling and cost accounting to allocate costs to specific outputs of the

firm. (Shuman, Wolfe and Perlman, 1973) It is a "bottoms-up" approach in the

sense that certain inputs, such as labor and equipment, are directly observed

in the production of each kind of product. The time required for each class

of employee to engage in the production of a unit of each product is estimated

via direct observation of the production process. Similarly, the amount of

time on major equipment required for each product might be determined by

direct observation. Costs which are not directly related to the production of

specific products, such as idle time, rent, overhead, etc., are allocated by

principles that most closely approximate their relative contribution to the

different products. For example, the cost of idle time of a specific worker

class might be allocated among the different products according to the
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proportion of the workday spent on each product by that class of workers.

(Shuman, Wolfe and Perlman, 1971)

The essence of micro-costing is direct observation of the production

process through time studies and work sampling. (Barnes, 1958) These studies

involve direct observation and analysis of data using straightforward statis-

tical sampling techniques. A time study involves continuous monitoring of the

personnel and/or equipment associated with the production of a sample of items

produced by the firm. In work sampling, a sample of employees is observed at

randomly selected times in the workday. The former type of study gives

estimates of the mean time associated with the production of each product by

each class of worker, while the latter estimates the proportion of time spent

by each class of worker in all work-related activities, those directly produc-

tive and nonproductive.

Together, these two kinds of observational studies give data on which the

allocation of costs can proceed. Micro-costing goes beyond time and work

sampling studies, assigning dollar costs to each product arising from the

direct and indirect inputs into the production process. The result of a

micro-costing study is a set of average unit costs for each final product of

the firm.

Because micro-costing is based on primary data collection techniques and,

in particular, on direct observation of the production process, it is a

relatively expensive endeavor. (The cost of such studies in health care

applications will be discussed later in this chapter.) Thus, it can only be

justified in situations where there are several shared inputs used in very

different proportions in the production of multiple products.
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B. MICRO-COSTING AND RVSs IN HEALTH CARE

Because it is most useful when non-physician personnel and equipment are

important inputs into the production process, micro-costing is best applied in

equipment-intensive areas of health care, such as clinical laboratory, radio-

logy and specialized medical procedures. In the remainder of this paper,

then, we consider the use of micro-costing in the development of relative

values for clinical laboratory, radiology, and other special equipment-

intensive services offered by physicians or other providers.

The transformation of a given set of unit costs into a relative value

scale (RVS) is trivial. After selecting one procedure as the numeraire,

relative values are computed by taking the ratio of other procedures' unit

costs to the numeraire's unit cost.

To assess the validity and relevance of such a scale, it is important to

understand the asumptions underlying a micro-costing-based RVS. They are as

follows

:

• The observed level of utilization of capacity
(both equipment and personnel) is optimal.

As a cost accounting technique, micro-costing accepts

the observed levels of idle or other unproductive time as

unavoidable costs of production. Yet, these measured

quantities will depend upon the institutional environment

in which measurement takes place. If a department is

operating below full capacity, its measured unit costs

will be high, and vice versa. This is a problem for RVS

construction only if excess capacity falls disproportion-

ately on services so that relative as well as absolute

costs are affected by the level of capacity utilization.

For example, if a particular piece of equipment used in a
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subset of procedures is not used to capacity, the cost of

those procedures will be overestimated relative to that of

others.

When some services must be provided on demand, there

are economies of scale in the use of resources. A high-

volume organization needs less proportional idle time to

maintain a given level of service than does low volume

organization. Thus, measurement of costs in a high-volume

environment would underestimate the costs of idle time for

a low-volume facility. Rural facilities, for example, are

likely to require more excess capacity to maintain ready

availability of certain services than would urban facili-

ties.

The organization and technology of the observed
setting (s) is optimal.

The setting (s) selected for study dictate the level

of technology and the organization to be observed.

Rapidly changing technologies can render a given study at

least partially obsolete. For example, in the area of

clinical laboratories, automated equipment has drastically

reduced the amount of labor required to process certain

chemistry tests. (Penner, 1982) Though the equipment

costs are high, there is clear evidence that automation

has reduced the cost of testing at high volumes.

(Fineberg, 1978) Relative values based on preexisting

technologies would not reflect this new efficiency.
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The organizational environment is equally important

to the resulting relative values. The personnel mix in a

laboratory, for example, will determine the relative costs

of testing. One study of reagent preparation in clinical

laboratories showed that the relative costs of commercial-

ly prepared kits versus in-house preparation depend

largely on the testing volume of the laboratory.

(Richardson, 1977) Even the physical layout of the

facility can affect the observed cost of operation.

Proficiency in the observed setting is optimal.

This issue is particularly important for new proce-

dures, which may be costly to perform when they are

unfamiliar but which may become faster and cheaper as

those involved gain proficiency in their production.

Measurement of costs too early in a procedure's use can

lead to an overstatement of costs as they evolve.

The observed quality of service is optimal.

Some medical services can be produced more quickly

and cheaply only at the expense of quality. A radio-

graphic examination, for example, can vary widely in

quality and may in part be a function of the time and care

given both by the technician and the reader. Also, if the

relative value scale does not separately account for

examinations with different numbers of views, then the

examination cost would reflect the mix of views actually

used in the setting under study. This mix may not be

optimal in other settings.
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The strictness of these assumptions helps explain why RVSs based on

micro-costing studies would be sensitive to the selected sample of organiza-

tions on which they are based. The replicability of studies across settings

and over time would be low because of the importance of minor changes in the

assumptions listed above. It also explains why multiple studies in a wide

range of settings would be necessary for sufficient information on which to

base scale construction. This brings us to consideration of the cost and

practicality of RVS construction using micro-costing techniques.

C. THE COST AND PRACTICALITY OF RVS BASED
ON MICRO-COSTING

Several micro-costing studies have been conducted in hospitals, generally

within equipment-intensive departments such as clinical laboratory, radiology

and surgery. These departments also rely heavily on non-physician personnel

in the production of their services. It is estimated that a complete micro-

costing study of a single hospital radiology department would cost about

$500,000 today. (Personal communication with Harvey Wolfe) A mid-1970'

s

micro-costing study of thirteen common minor surgery procedures in six facili-

ties in a city in the southwest cost over $200,000. (Personal communication

with Franz Jaggar, The Orkand Corporation) A British researcher estimated

that a single-facility micro-costing study of sixty clinical laboratory

procedures in 1980 cost almost $200,000. (Personal communication with A.

Stilwell) Thus, the cost of micro-costing is high, even when the locus of

observation is limited. More general, periodically updated, analyses across a

large number of settings would be prohibitively expensive.

Relying as it does on direct observation of the production process,

micro-costing is an intrusive approach to RVS construction. Issues of confi-

dentiality and patients' privacy arise and complicate the design of studies.
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There is also a problem of gaining access to varied settings in which such

studies might be conducted. Those who are willing to cooperate may represent

a biased sample of providers. Also, the very fact of being observed may alter

the production process in ways that cannot be anticipated.

In the case of clinical laboratory procedures, there already exists a

data base consisting of non-physician personnel time requirements for each

procedure with each avilable type of equipment. This data base was developed

by the College of American Pathologists* as a method for improving labor

utilization in laboratories. (College of American Pathologists, 1982) It is

derived from time studies submitted voluntarily by laboratories across the

United States and represents the average experience in these settings. The

time requirements are updated and published annually in the CAP'S Laboratory

Workload Recording Method (WRM) manual. Since the data represent the contri-

bution of many clinical laboratories and are available to all users, it is

tempting to consider the WRM for use as a relative value scale. It is impor-

tant to recognize, however, that the WRM units are not relative costs; they

merely represent the relative input of non-physician laboratory technical time

into the production of specific laboratory procedures. The costs of equip-

ment, commerical preparations and reagents, which may vary markedly across

procedures, are not included, nor is the cost of the pathologist's time, which

is generally high in certain procedures such as cytology and negligible in

chemistry procedures. (Glenn, 1982) Thus, the WRM is a non-physician time-

based, not a cost-based, relative value system.

Nevertheless, it is worth considering whether this data base could be

used in the construction of a micro-costing based RVS, thereby avoiding the

*The system was originally developed by the Canadian Association of

Pathologists.
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costs of direct observations. Unfortunately, micro-costing would still

require work sampling in order to measure and allocate pathologists' work

times and technicans' idle times. Thus, the availability of the WRM data does

not obviate the need for expensive and intrusive observational studies.

D. EXAMPLES OF MICRO-COSTING STUDIES

In this section we present the results of some micro-costing studies and

compare them with relative value scales published in the 1974 California

Relative Value Studies. Although there may be many applications of micro-

costing in the field, results have been published only sporadically. All of

the applications described here have been performed in hospitals or similar

institutions. All are specific to a particular department. Therefore, the

examples are organized by department.

Radiology

In 1972, Shuman et al. reported on the results of a micro-costing study

of radiology procedures in two large teaching hospitals, one specializing in

adult care and one in pediatrics. (Shuman et al. , 1972) The average cost of

each of 63 procedures was estimated from a comprehensive work sampling study

in each hospital.

The radiologist times and total unit costs of 63 procedures reported by

Shuman et al. were converted to relative value scales for use here* as shown

in Table 5.1. These relative values are also compared to the total procedure

value and the professional component given to each of the 63 procedures by the

The sialogram was selected as the numeraire in all scales because it is
unambiguously defined. The chest x-ray, the most common procedure, can vary
widely in number of views and is therefore imprecisely defined. All other
procedure values in a scale were divided by the value of this procedure in
that scale.
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Tmbl* 5.1

of Radiology Procedure!

1974 CKV3' Shuman i Wolfe''

Procedure Name (CPT-4)

CHOC? I

(74000, 74020)

Chest (71020, 71030)

txtiemeties
Kidney, Urecher end

Bladder (74400)

lip* (73500, 73S10)
Pelvis (72170, 72190)

lib* (71100, 71110)

Shoulder (73030)

Spina (T) (72070)

Spin* (LS> (72110)

Spina (C) (72040)

tone Survey (76060)

Facial Bones (70140)

edibles (70100, 70110)

Haaal Bone (70160)

Orbital Cavity (70400)

Sinuses (76080)

Skull (702S0, 70260)

Laminograa (76100)

Saciua (72220)

Coccyx (72220)

Sacro Iliac Joint (72202)

Sternum (71120)

Sternovascul&r Joint (71130)

Humerus (73060)

Elbow (73070, 73080)
Korean (73090)

Wrist (73100, 73110)
Band (73120, 73130)
ringer (73140)

four (73550)

Knee (73560, 73570)

Tibia (73590)
Ankle (73600, 73610)
foot (73620)

TO* (73660)

Oa Calcis (73650)

Optic Foramina (70190)
lygomatic Arch
Teapomandibular Joint (70330)

grocp II

Barium Enema (74270)
Bronchograa (71040, 71060)
Cheat Floro (76000)

Cholocystogram (74290)
T-Tube Cholangiogram (74305)

IVC (74300)

Esophagus (74220)
Nyelogran (722S0, 72270)
IVF (74400)

Small Bowel (74250)
Sinogram (70210, 70220)
Sialogram (70390)
Venogram
CI Series (74240)
Retrograde Pyelogram (74420)
Ventriculogram
Cystogram (74430)

CROUP III

Aortogram
Axthogran

Carotid Angiogram (75680)
PEG (70002)
Lymphangiogram (75802, 4,6,8)

Physician
Component

Total
Unit Value

Radlologlat
Tim*

Total Unit
Exam Coat

Technical
Staff Time)

.84

.SI

1.87

.68

.75

.19

.71

.77

1.35
1.07
1.81

.77

.91

.71
BR*
1.19
.97

1.74
.74

.74

.90

.71

.71

.59

.63

.59

.60

.57

.45

.71

.65

.59

.60

.49

.40

.55

.71

1.03

1.74

2.38

.71

.13

.5S

.29

.19

.23

.87

.81

.80

1.00

1.74
1.35

1.00

1.29

4.19
1.90
3.87

.76

.IS

1.84
.74
.79

.9C

.75

.46

1.45
1.13
1.82
.86

.96

.76

BR*
1.06
1.07
1.61
.80

.80

1.00
.75
.75
.61

.65

.59

.62

.59

.45

.75

.66

.61

.62

.58

.45

.53

.75

1.10

1.47
2.17
.51

1.18
1.41

49

06

89

84

67

.93

1.00

1.70
1.47

1.08

1.25

4.90
4.51

.28

.28

.2*

.28

.28

.28

.28

.28

.28

.28

.28

.46

.28

.28

.28

.28

.28

.46

.28

.28

.28

.28

.28

.28

.28

.28

.28

.28

.28

.28

.28

.28

.28

.28

.28

.28

.28

.28

.28

.28

1.00
1.00
1.08
1.00
.82

1.00

1.08
.82

.82

1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00

15.09
14.79

15.09
8.30
11.74

.31

.31

.36

.31

.31

.26

.36

.31

.31

.52

.47

.99

.52

.36

.43

.41

.47

.63

.62

.31

.31

.31

.36

.31

.31

.47

.47

.41

.31

.36

.31

.47

.31

.36

.36

.31

.31

.31

.37

.41

1.31
1.42
.95

1.05
1.11
1.16

1.08
1.53

1.16
1.21

1.05
1.00

1.16
1.34
1.05

1.16
1.10

16.79
16.79

16.79
8.32
12.13

.13

.40

.40

.40

.26

.33

.40

.40

.40

1.00

3.33

Soteai a. BR—By report.

Sourcesi 1. California Relative Value Studies , 1974 Revision. Prepared by the Coralttee on Relative

Value Studies, California Medical Association, 1975.

2. Shuman, L.J., Kolfe, H. , Ghaiy, R. and Palanlappan, P. Manual for Implementing Radiology
Micro-Costing . Department of Industrial Engineering, Systems Management Engineering and

Operations Research, Unlveralty of Pittsburgh, August 1972.

3. Brouhard, Chris E. "System Monitors Productivity in Diagnostic Imaging,* Hospitals 55(4)i

pp. 167-175, July 16, 1981.
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1974 California Relative Value Study (CRVS) . Finally, in a separate time

study Brouhard reported on the average technician time for 12 procedures

(Brouhard, 1981) in a single institution. Table 5.1 includes these relative

values as well.

The correlation among the scales was studied in order to assess the

degree to which they are reasonable substitutes for one another. The zero-

order product moment correlation between the physician's component of the CRVS

and the radiologist's time was 0.62 (p .01), indicating that, while there is

a strong positive relationship between the values assigned in the scales, they

are not exact substitutes for one another. The correlation between the CRVS

total unit value and the unit cost was 0.50 (p .01), again indicating that

there is substantial difference in the two scales.

As might be expected, the scale based on technician's time alone bore

little relation to either CRVS scale (correlation coefficients were not

significantly different from zero) and was only mildly correlated with the

total unit cost scale (r = 0.46, p = .12).

It is interesting to note that the correlation between total unit cost

and radiologist time, both measured by Shuman et al., is extremely high

(r = 0.998). This is due both to the importance of the radiologist as a high

priced input and the techniques used to allocate indirect costs. Most of the

indirect costs were allocated according to examination time. This may imply

that a relative value scale based on radiologist time studies is a reasonable

substitute for an RVS based on a full micro-costing analysis, if the

assumption used to allocate indirect costs is appropriate.

It is unfortunate that we do not have two or more separate micro-costing

studies in order to determine how stable the scales based on such studies are

likely to be. Since the CRVS does not purport to represent relative costs,
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the variation between the two scales is not surprising. Yet the professional

component of the CRVS should reflect to some extent relative time require-

ments. Further scrutiny reveals that the micro-costing study produced a much

wider range of radiologist time values (.28 - 15.09) than did the CRVS profes-

sional component (0.40 - 4.19). Shuman, Wolfe and Perlman have suggested that

the CRVS professional component scale may be weighted in favor of routine

procedures at the expense of the infrequent but time-consuming special proce-

dures (Shuman, Wolfe and Perlman, 1971). Of course, such judgments are

premature, since the micro-costing study was based on only two teaching hospi-

tals. Micro-costing-based scales in private radiologists' practices might

have different results.

Clinical Laboratory

Micro-costing has been applied to several areas of the clinical labora-

tory, including microbiology (Shuman, Wolfe and Perlman, 1971; Wild, 1974) and

clinical chemistry (Stilwell, 1981) . Here we compare the results of the

clinical chemistry study with CRVS values and with the College of American

Pathologists' WRM values.

Stilwell examined the costs of sixty common chemistry tests in a British

hospital and reported on the costs of five such examinations. (Stilwell,

1981) The direct and indirect costs of each procedure were estimated via work

sampling and other allocation rules. Table 5.2 shows the relative values of

each test. The range of testing costs is much narrower than the range given

in the 1974 CRVS. Comparing Stilwell' s results with the 1982 CAP workload

values demonstrates the variations between cost-based and time-based scales.

Chemistry profiles (which given parallel findings on several chemicals in a

single blood serum specimen) are highly automated procedures involving small

amounts of technologist time but high equipment costs. The 1982 CAP unit
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Table 5.2

Relative Values: Clinical Laboratory

Procedure Name (CPT-4)

1974 CRVS 1 Stilwell 2

Unit Value Direct Costs
1981 CAP 3

Total Costs Unit Value

Overall Costs (80010)
Profile (10 elements)

Glucose (82947,82948)

2.70

.62

1.05

.72

1.39

.85

SMA .60
SMACb .25

.80

T-3 Uptake (84250) .95

Acid Phosphatase (84060) 1.00

Electrophoretic Strip

Range (Max. - Min.) 2.1

.72

1.00

.78

.33

.80

1.00

.96

.59

1.00

1.20

.40 - .75

Notes: a. Technicon's SMA Automated blood chemistry analyzer.

b. Technicon's SMAC blood chemistry analyzer.

Sources: 1. California Relative Value Studies , 1974 Revision. Prepared by
the Committee on Relative Value Studies, California Medical
Association, 1975.

2. Stilwell, A. "Costs of a Clinical Chemistry Laboratory."
Journal of Clinical Pathology 34: 589-594, June 1981.

3. Laboratory Workload Recording Method , 1982 Edition. Prepared by
Workload Recording Committee, College of American Pathologists, 1982.
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value for a profile ranges from 0.25 to 0.60, depending on the equipment,

compared to a value of 1.39 in Stilwell's study. Interestingly, the CRVS

value for a profile test is almost twice as high as the equivalent cost-based

value.

Glenn has proposed the use of CAP WRM values in the construction of cost-

based fee-setting for new procedures undertaken by a laboratory. (Glenn,

1982) The CAP units would be used in lieu of time studies. In this system,

indirect costs would be allocated to the new procedures in the same proportion

of direct costs as they occur in the laboratory as a whole. Though the

approach is approximate, Glenn contends that this modified micro-costing

approach would give a better approximation of the true costs of performing a

new procedure than would any other feasible approach to estimating costs.

Thus, the availability of the CAP WRM values, while insufficient for a compre-

hensive micro-costing study, does make cost analysis of individual new proce-

dures relatively attractive.

Obstetrics/Gynecology (OB/GYN)

The use of micro-costing as a basis for RVS development of hospital-based

OB/GYN is ill-advised, since physicians are typically paid separately from

hospitals. An RVS for physician fees should not include the costs borne by

the hospital. But a micro-costing study of six common OB/GYN procedures

performed by MacDonald and Reuter also reported on the results of a time study

for physician personnel in the performance of six hospital-based OB/GYN

procedures in a large teaching hospital. Table 5.3 summarizes the results of

that study and also gives the equivalent 1974 CRVS values. There is a wide

disparity between physician times as reported by MacDonald and Reuter and the

CRVS unit values. This disparity, particularly in the rank-order of procedure

values, is greater than is the disparity between the 1974 CRVS values and the



Table 5.3

Relative Values, OB/GXN

1974 CRVS 1 HacDonald and Reuter 2

Total Unit Costs
Anesthesiologist Physician Anesthesiologist Nurse/Technician (Average Capacity

Procedure (CPT-4) Unit Value Time Time Time Time Utilization)

Total Abdominal
Hysterectomy

(58180, 58200) 3.79 2.00 1.36 1.00 1.34 6.88

Saline Injection 1.00 1.44 1.54 2.13

Normal Delivery (59400) 2.26 1.09 1.37 1.15 1.30 2.86

Caesarean Section (59520) 2.93 2.00 1.03 1.00 1.20 4.89

Laparoscopy (58982, 58983) 1.56 1.85 1.03 1.15 1.10 1.83

Dilation & Currettage
(58120) 1.00 1.00 1.00 1.00 1.0 1.00

Sources: 1. California Relative Value Studies, 1974 Revision. Prepared by the Committee on Relative Value
Studies, California Medical Association, 1975.

2. MacDonald, L.K. and Reuter, L.P., "A Patient Specific Approach to Hospital Cost Accounting.'
Health Services Research, Summer 1973; 102-121.
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relative total costs. If the total costs of a procedure are viewed as an

index of the risk and severity of the conditions occasioning it, the CRVS

values may reflect the differential skill and risk required of each, whereas

relative physicians* times do not.

E. SUMMARY

An examination of three RVSs based on micro-costing techniques reflects

substantial differences from the California Relative Value Scale. In radio-

logy, neither unit costs nor physician times correlated highly with the CRVS

values, but physician times as measured in the micro-costing study appeared to

be a good surrogate for unit costs.

In the laboratory, unit costs, especially for automated procedures, were

very different from those of the CRVS and also deviated substantially from the

CAP workload units.

In OB/GYN, the rank-order of unit costs agreed with the rank-order of

CRVS values, but the rank-order of physician times as computed in the cost

study did not. Since physicians do not bear the hospital costs, the relative

values in this area should not reflect unit costs, but the agreement between

CRVS and unit costs may reflect an underlying assessment of severity, skill

and risk associated with the medical procedures.

Evaluation of Micro-Costing as an RVS
Construction Method

In this section, we summarize the findings regarding the performance of

micro-costing with respect to the eight criteria set forth earlier in this

report.

Data Requirements

The need for primary data collection at the source of medical care

delivery renders the micro-costing approach an intrusive and expensive
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approach to scale construction. For office-based procedures, the cost would

be prohibitive because separate studies would need to be performed in a large

number of physicians' offices. Even then, the reliability of the resulting

estimates is likely to be low.

Technical Expertise Required

Micro-costing studies require the involvement of a statistician or

industrial engineer for the design and evaluation of the observational

studies. Clerical staff could be trained for data collectors. Accounting or

business expertise would also be useful for development of rules for allocat-

ing indirect costs.

Ease of Development of Specialty -

and Location-Specific Scales

Since a micro-costing RVS is likely to be extremely sensitive to rela-

tively small variations in practice patterns across specialties and locations,

this approach would require replication in each specialty and location deemed

appropriate for a separate scale. In light of the costs of direct observa-

tion, this method is of restricted usefulness for development of a family of

specific scales.

Potential for Future Updating of Scales

Once a scale is constructed, it may become invalid due to changes in

technology or in input prices. Changes in the latter could be accommodated

rather easily by recomputation of unit costs using new input prices, provided

that the change in input prices does not change the mix of inputs. Changes in

technology, however, could be incorporated into a scale only by repeating

direct observational studies. In areas of rapid technological change, such as

laboratory and radiology, periodic reconstruction of the scales would be

necessary at high cost.
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Pricing Problem Medical Procedures

Micro-costing is a feasible approach to establishing an initial relative

value for new medical procedures. Although the cost is high because of the

need for direct observation of practices, it would be possible to select a few

settings in which the volume of a particular procedure is high enough to

insure adequate technical proficiency and high capacity utilization. In the

clinical laboratory, micro-costing for new procedures could build on the CAP

workload units reported in the field, thus obviating the need for time or work

sampling studies.

Suitability Across Procedures

In principle, there is no barrier to the application of micro-costing

across broad classes of procedures. In practice, however, the reliability of

such inter-class comparisons is likely to be low, even lower than that of

intra-class scales, because the setting of care varies so widely among proce-

dure categories.

External Costs

Micro-costing cannot account for costs outside of the setting in which

cost-measurement takes place. It is a resource-cost concept and is not

intended to measure costs to society.
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CHAPTER 6

GROUP DECISION-MAKING METHODS

by

Robert Berenson

As pointed out elsewhere, available data on which to base a relative

value schedule are for the most part confined to charge-based information.

There are no comparable bodies of reliable data for cost-related information,

such as time per procedure, complexity, severity, resource costs, etc. Social

preferences by definition cannot be based on a simple data set or a particular

analytic technique.

In the absence of an accepted data base which reflects time, costs,

preference or other noncharge bases for measuring the value of physicians'

services, RVSs can be relatively easily established using charge data. As far

as we have been able to determine, all previous large-scale attempts in the

U.S. to set up RVSs, whether by insurance companies or by medical societies,

have been based on charge-related information, usually deriving from the

updates of the California RVS.

Nevertheless, it is conceptually possible to develop RVSs based on

factors other than charges, even in the absence of a precise data base or use

of a particular analytic technique. In health care at all levels, unstruc-

tured conferences and meetings are commonly employed to establish standards of

care and criteria for assessments of various kinds. Medical societies in the

past have convened panels of physicians to examine established charge-based

RVSs in order to assign values to new procedures or make marginal adjustments

based on implicit "cost" considerations. This unstructured approach could be

extended to RVS development. As this chapter will demonstrate, however, a

process as complex and important as national RVS setting would require a
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structured approach which recognizes the importance of group representation,

the deliberative process, and data needs.

A. METHODS OF STRUCTURED DECISION-MAKING

There are structured methods available to utilize informed opinion as a

substitute for precise information in order to reach consensus on relative

values of procedures. These group decision procedures would permit more

rigorous consideration of time and other cost factors. They would not be as

satisfactory for consideration of social preferences, as will be made clear

below. The essence of the consensus development approach would be the use of

a panel of experts whose pooled judgments represent a "best guess" about how

services do, in fact, relate to one another.

Structured methods for achieving group decisions utilizing expert opinion

include "consensus development" as used by the National Institutes of Health,

the Delphi technique, and the Nominal Group Technique (OTA, Strategies Medical

Technology Assessment, September 1982)

.

Consensus Development

"Consensus development" has been adopted by NIH to seek consensus on the

safety, efficacy, and appropriate conditions for use of various medical

technologies. In this process, a panel of experts drawn from various disci-

plines is selected by NIH to hear presentations by researchers addressing a

prespecified set of questions about the technology. After hearing from the

researchers, the panelists and audience members discuss the findings. The

panel, usually of 10-20 members, then withdraw to deliberate for the purpose

of achieving a consensus statement. In rare instances, minority reports are

developed to indicate disagreement with the majority recommendations. After

soliciting the views of the audience on a draft consensus statement, the panel
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revises the statement for dissemination. The statement is supposed to identi-

fy what is known and not known about the technology (Perry and Kalberer,

1980). This process, familiar to physicians in their work on hospital utili-

zation review and audit committees, is a face-to-face process of give and take

with loosely structured rules for interaction.

Delphi

The oldest structured model and best known approach for involving groups

in decision-making is the "Delphi Method." Although much less commonly used

than unstructured face-to-face committee approaches, Delphi has been used to

help solve certain health policy problems. In contrast to simple question-

naires administered to a group of respondents, Delphi involves three to four

successive rounds of anonymous questionnaires with feedback of information to

expert respondents between rounds. In the first round, for example, individu-

als might be asked to assign relative values to a sample of procedures with

only very general instructions. The median rating could then be returned to

the respondents along with additional information, e.g., charge-based relative

values, with a request to perform a second rating. More elaborate Delphi

questionnaires could ask respondents to list the considerations underlying

their rating, and these qualitative judgments could be fed back to all respon-

dents in successive rounds.

Alternatively, Delphi groups of experts could be provided questionnaires

with very precise instructions for answering specific questions, e.g., how

much time on average do physicians spend to perform a list of procedures.

Again, feedback of the group and individual responses would be provided to

respondents over three or four rounds in order to narrow the range of

responses to finally achieve "consensus."
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Experiments with the Delphi technique in forecasting tasks have shown

that convergence to a consensus is common over three to four rounds of ques-

tionnaires, where consensus is defined as an acceptably low level of variation

in estimates around the mean or median (Dalkey, 1968) . Consensus is not

assured under Delphi for essentially judgment tasks where there is no poten-

tially verifiable solution.

A unique feature of the Delphi technique is that persons selected to

participate in the process generally have no direct contact with one

another. Instead, participants are provided with a summary of the question-

naire responses, usually by mail. Personality or status variables thus have

little chance to influence participants' opinions, as they might in face-to-

face meetings. By using anonymous feedback, each participant has an equal

chance of influencing other participants (Bunning, 1979)

.

Nominal Group

"Nominal group technique" (Delbecq et al. , 1975) fits between "consensus

development" and "Delphi." Like "consensus development," participants do sit

around a common table and are expected to achieve consensus within a strictly

limited time frame. The panel is asked to write their views on the issues

posed by the leader of the meeting. But each person's view is recorded on a

separate card and talking is prohibited. The cards are collected and their

contents are listed for all to see. However, like Delphi, the authors of the

individual cards are not identified; and, therefore, domination of the group

thinking is theoretically minimized.

Whether Delphi performs better than face-to-face groups is subject to

conflicting evidence. Campbell (1968) found Delphi groups to be more accurate

at short-term economic forecasts than face-to-face encounters, but Farquhar

(1970) found significantly better results in face-to-face groups required to
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solve a complex estimation task. However, neither of these studies compared

the impact of group size on the accuracy or quality of the outcome of either

kind of group. Because Delphi allows for participation of more experts than

do face-to-face groups, which have a practical limit of about 15 (Filley,

1970) , it may in reality be a more accurate technique. The anonymity of the

Delphi process may be another advantage compared to face-to-face meetings,

since it lessens interspecialty conflicts over medical "turf" and financial

stakes.

Delphi and nominal group methods have the value of encouraging indepen-

dent thinking (Delbecq, 1975) . Delphi seems to be particularly relevant for

generating predictive information (Dalkey and Helmer, 1963) when data are poor

and for resolving highly controversial issues likely to be distorted by

personal interaction. Delphi, however, relies on fairly precise instructions

with finite options—vague instructions are likely to induce unstable and

unconfident responses (Scheibe et al., 1975). NIH-type consensus development

is more flexible and permits modification as participant interaction

develops. It seems appropriate for tasks such as synthesizing the state-of-

the-art in a given field (Glaser, 1980). But because of the potential for

domination of the group, consensus development works best where there is a

substantial body of information which can be referred to.

B. APPLICABILITY OF STRUCTURED DECISION-MAKING
TO RVS DEVELOPMENT

These methods are generally used in situations which require that a

problem be solved—a correct answer obtained. The various participants, from

their own knowledge, attempt to describe the true and potentially demonstrable

state of reality. Differences between participants in such a process are

based on different interpretations of the available data. Nevertheless, the
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objectives of the individual members are similar and coincident with the

objectives of the group as a whole.

Setting relative values is a different activity where no objectively

correct solution exists. RVSs, rather, could reflect preference where parti-

cipants, perhaps representatives of diverse political groups, have different

interests in the outcome of the group decision process.

Our review of available position statements and recommendations by

organizations with some interest in the relative values of medical procedures

confirm that there is no appropriate conceptual basis for construction of an

RVS. As noted above, existing RVSs have been charge-based and generally

reflect the views of practicing physicians—usually implicitly, by relying on

analysis of physician charge data. Yet, even in the physician community there

is expressed concern that charges do not adequately reflect "effort." The

American Society of Internal Medicine strongly argues that reimbursement more

adequately remunerate the "cognitive" functions that physicians perform.

Translated into RVS development, this position logically would call for a

greater value for visits relative to technical procedures.

Parties other than physicians naturally would have other goals or prefer-

ences in constructing an RVS. Government, for example, would want an RVS to

help control total expenditures or to encourage broader access to physician

services. The California Medicaid program, for example, implemented a de

facto social preference approach to RVS setting when it implemented a uniform,

statewide Medicaid fee schedule in 1976. In order to encourage greater

physician participation in Medicaid and a different distribution of physi-

cians' services, the state set up schedules which, on average, provided a 30

percent increase for maternity care services, a 20 percent increase for

primary care services, and a 65 percent increase for anesthesia services. All
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other services received an increase of 9.5 percent. These charge increases

were selected not to conform with physicians' charge profiles, but rather to

accomplish broader policy objectives. A desired policy objective in fact took

place—primary care physicians dramatically increased the number of Medicaid

patients they treated (Holahan et al. , 1981)

.

Other examples, likewise, demonstrate that there is no agreement on the

appropriate conceptual basis for construction of an RVS. Should the RVS

represent resource costs, relative prices, efficient prices, or social prefer-

ences? Large quantities of data efficiently processed would be useful but not

decisive for group decision participants with differing interests. We are not

currently aware of a theoretical basis for establishing a normative definition

of what RVSs should represent. To the extent that various goals of an RVS

would be encouraged as part of a group decision process, e.g., more adequately

reward cognitive services, the process becomes less that of finding a solution

and more that of achieving the most "politically" acceptable choice. The

findings of research on formal, group decision-making for problem solving

tasks are unlikely to be valid for group choice tasks in which participants

have a stake in the outcome and no objectively correct solution exists

(Wagner, 1982).

Delphi and the other formal techniques depend upon using experts to

provide best guesses about the state of things for which the necessary data

are not available. Much has been written about the pitfalls of expert panel

selection in Delphi (Dalkey, 1969; Bedord, 1972). Experts in estimating time,

skill, complexity, etc.—presumably physicians—would have a financial stake

in the outcome of the RVS determinations and thereby have a substantial

conflict of interest if empaneled to determine an RVS. It is necessary to

recognize clearly that unless narrowly defined, RVS development on a national
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scale would be basically a social and political decision-making process and

not a technical one.

C. GUIDELINES FOR ACHIEVING SOCIAL CHOICE CONSENSUS

Wagner has recently provided some guidelines applicable to achieving

group social choice consensus where there is no correct solution (Wagner,

1982). That paper reviewed in some detail the impact of process, i.e., the

structure, procedures and information needs, on committee decision-making in

the allocation of health capital resources. While the full discussion is

beyond the scope of this report, a few points have particular relevance to RVS

determinations through group decision-making.

Three factors related to membership in the decision-making group will

affect the outcomes of the group decisions: (1) group size; (2) the represen-

tational structure of the group; and (3) the level and mix of technical

expertise in the group.

Group Size

Wagner finds that the larger the group, the more that cognitive and

intellectual resources can be brought to bear on the decision (Ford and

McLauglin, 1976) ; but larger groups also take longer to resolve conflicts

(Filley, 1978) . Larger face-to-face groups also tend to experience more

tension, greater inequality of participation among group members and some loss

of information (Davis, 1969). Additional members offer additional solutions,

but at a decreasing rate—simulations have shown that the additional awareness

brought to the group by the ninth and successive members is very low (Ford and

McLaughlin, 1976) . Wagner concludes that a practical limit to the size of

face-to-face decision-making groups is ten (Wagner, 1982).
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Representational Structure

But with RVS setting, as with resource allocation, representational

structure of the group becomes crucially important. Physicians would have

different interests among themselves about the relative importance placed on

the factors which can be considered in establishing an RVS. Primary care

physicians, as demonstrated by the position of the ASIM and its endorsement by

the American Academy of Family Practitioners, would be expected to emphasize

the importance of cost-related factors, especially time, in contrast to

procedure-oriented specialists, who do quite well on a charge-based system.

Consumer representatives could be expected to advocate that greater

weight be placed on procedures which might result in accomplishment of certain

social goals, such as more equitable distribution of physicians or reduction

in "unnecessary" operations. Insurers and government representatives natural-

ly would have a primary concern about costs—not only about physician costs

themselves but also about related hospital costs generated by physician

behavior

.

Considering these varied and strongly held positions, a basic decision on

representation on an RVS decision-making group is whether members should

represent particular interests or whether members represent the community at

large—a "commission." With all of the interests that would demand represen-

tation, the former approach would likely result in an unwieldy group far in

excess of the desirable group limit of 10 members. A commission approach

probably would be workable, recognizing the potential for cooptation of

commission members by interest groups.

However, it must be recognized that because it was established to repre-

sent the community at large, commission (s) generally are expected to substan-

tiate every assertion made and to provide support for every position taken.
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In order for its product, then, to stand up under public scrutiny, a commis-

sion has a tremendous need for technical staff work to support its delibera-

tions. An example of the effort required of a n commission n in a major health

policy area was the work of the Graduate Medical Education National Advisory

Committee (GMENAC) in health manpower planning. (USDHHS, 1980) GMENAC was

charged in 1976 as an advisory body to DHHS without regulatory powers, began

its work in 1977, published an Interim Report in 1979, and a very large final

report when it culminated its activities in 1980. The Committee had a

Chairman, Executive Secretary and 22 members. It appointed approximately 180

physicians and thirty nonphysician health care providers to serve on formal

advisory panels. A support office in DHEW included 15 professionals—statis-

ticians, epidemiologists, and economists—who were integral members of GMENAC.

The committee met monthly or bimonthly in public session. Technical panels

conducted their work in separate meetings and provided frequent reports to the

full GMENAC Committee.

One should anticipate that a commission charged with recommending a

comprehensive system of relative values to be used as the basis for physician

reimbursement under government-run programs would require substantial time and

resources and would provide a focal point for public debate and disagreement.

An alternative method for fee setting, used in the Canadian provinces, is

a formal negotiation between the medical association and the government. In

this approach, physicians would have to resolve their particular claims inter-

nally, and government, likewise, would have to develop positions which balance

the claims of health status improvement, cost concerns, equity, etc. Our

preliminary review of the negotiating process in Quebec suggests that a

primary basis for government's negotiating position on relative fees is to

equalize rates of return to training in various specialties. Canadian
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provincial governments and the West German government, as other examples, have

generally been more interested in adjusting the fees paid to doctors to

control expenditures in the aggregate than in fine-tuning the relative values

of the various procedures to achieve other policy goals.

Role of Experts

Regardless of the composition of the decision-making body, the proper

role to be played by experts is an important consideration. As pointed out

above, experts, whether on relatively informal committees or participating

through formal Delphi or nominal group approaches, are best employed where

there is a theoretically correct solution and a lack of conclusive or precise

data. Expertise is a mixed blessing where decisions essentially involve

social choice (Wagner, 1982). Where issues are complex, experts can be

expected to do a better job in making good choices than non-experts. At the

same time, those with technical expertise also represent particular constitu-

encies. RVS "experts" would likely be drawn from the physician community and

the insurance industry and could be expected to have a predisposition to

support a charge-based approach with which they are familiar and comfortable.

It has been found that a group member (s) who uniquely possesses informa-

tion relevant to a group's decision will make more attempts to influence the

group and will have higher status in the group (Richardson et al. , 1973)

.

Experts can actually reduce the performance of groups, even on problem-solving

tasks, particularly if the topic is in reality outside the sphere of

expertise, if conformance to experts' opinions sets in before all opinions are

expressed, or if habit leads to dependence on experts (Collins and Guetzgow,

1964)

.
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Committee Procedures

The procedures by which the committee functions have a significant impact

on the outcomes of deliberations. In operational terms, procedures include

voting rules, the role of subcommittees, rules of order and agendas. While

concluding that procedures definitely make a difference, Wagner feels that

there are at present no general models available to allow analysis of the

impact of any procedure on the outcome of complex decision-making groups

(Wagner, 1982).

Majority rule is the standard voting procedure for most public and quasi-

public committees. Alternative voting rules include unanimity and veto. The

latter rules would likely lead to a high incidence of unresolved decisions for

the overall committee but might have applicability for technical tasks carried

out by small groups.

Agenda setting, defined as the scope and sequence of decision making, is

another important procedural issue. In RVS development, a critical decision

will be whether to use an existing RVS—presumably charge-based—as the basis

for modification or whether to start de novo by initially setting out criteria

on which to base RVS development and then seeking data. The outcomes are

likely to be quite different depending on this decision.

Similarly, the precise instructions to subcommittees are likely to affect

overall outcome. Subcommittees can be tightly restrained by being asked to

carry out very specific technical tasks, i.e., estimating time per procedure,

or they can have a shot at the broader consideration of "value" of proce-

dures. The broader the charge to the subcommittees, the more likely that

these experts, with interests in the outcome RVS setting, would influence

overall committee deliberations.
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Subcommittees of experts can be asked to carry out a number of functions,

whether simultaneously or sequentially, i.e., making time estimates, skill/

complexity estimates, overhead expense estimates, etc., thereby facilitating

administrative efficiency. It would need to be decided, however, whether a

single group could justifiably function as experts in rather diverse areas.

Again, the greater the number of tasks assigned to single subcommittees, the

more influence the subcommittees are likely to have.

Even rules of order can be expected to affect outcome. Experiments have

shown that the use of prespecified rules of order (e.g., Robert's Rules)

encourages choices that lie within the majority core. (Hoffman and Plott,

1980) Rule-free decision processes tend to inhibit the search for information

and enhance the power of coalitions, both of which tend to move away from the

majority core. (Wagner, 1982)

In summary, research on the impact of procedures and outcomes on social

choice decision-making has demonstrated unequivocally that procedures make a

difference. It is clear that the procedures by which any RVS-setting commit-

tee functions should be given prompt, explicit consideration, particularly in

relation to decisions on group membership and representation.

Data Needs

A particular problem for RVS setting is the lack of adequate data on

which committee members can base their recommendations. For example, a member

may wish to compensate physicians primarily on the basis of time spent on a

procedure—yet, there is no data base which provides reliable time information

for more than a small percentage of the several thousand currently identified

procedures. There are even greater data gaps on skill, complexity and other

cost factors which can be used to construct relative values. Only charge-

based data is consistently and readily available. The implication is that
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even a commission attempting to balance various bases for RVS setting would

not be able to carry out this goal because of the data gaps.

A possible solution would be the use of experts on subcommittees to

provide technical information to the full committee empowered to set relative

values. Many of the data needs, particularly related to costs, lend them-

selves to group decision-making, particularly of the Delphi type. Groups of

experts appropriate to specific, clearly defined tasks, i.e., determining

average operating room times for a list of surgical procedures, determining

the skills required to perform a set of procedures, can be effectively used to

establish the data bases that the RVS setting group would consider in its

deliberations.

GMENAC provides a model for the use of expert panels to provide best

guess estimates where data is scarce or outdated. Delphi panels of experts,

composed of physicians from the various specialties and non-physician provid-

ers, provided revised data estimates on the incidence/prevalence of disease,

on the norms of care, and on physician productivity in each specialty for use

in a mathematical model of physician need. (USDHHS, 1980) There were separ-

ate panels addressing each specialty or group of closely related special-

ties. (McNutt, 1981)

In experimental RVS situations, expert panels have been used to fill in

data gaps related to the costs of physicians' activities. For example, Hsiao

and Stason (1979) employed groups of surgeons in five specialties and broadly

representative of various practice modes to assess the complexity of different

surgical services. They employed a modified Delphi technique to obtain esti-

mates of relative complexity of procedures and found that the "experts" within

specialties displayed little variation in their estimates despite the diverse

characteristics of the practices represented.
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In a nonexperimental situation, Mountain Medical Group, a preferred

practice organization in Denver, used subcommittees of specialists as experts

to advise a committee of only six physicians which had the overall responsibi-

lity of determining a plan-wide RVS (personal communication Manfred Oliphant,

M.D.). The subcommittees were apparently able to achieve consensus on asses-

sing factors on which they were experts, i.e., time, complexity, skill, and

offered their recommendations to the full committee. In some cases, apparent-

ly, the committee modified recommendations of subcommittees based on economic

considerations, e.g., the relative value of Caesarean sections were downgraded

somewhat in an attempt to discourage their use.

It must be emphasized, however, that Mountain Medical used a charge-based

schedule, which can be traced back ultimately to the California RVS, as the

primary basis for its consideration of RVSs. In a process as difficult and

complex as establishing an RVS, it is evident that an already established

schedule will be given credence and relied upon to a great extent. Neverthe-

less, the Mountain Medical experience is a concrete demonstration of at least

one way to provide data to permit modification of an existing RVS. With

enough resources, a commission could start essentially from scratch by identi-

fying the data bases it would wish to have available and, then, utilizing

subcommittees of experts constituted in one of the formal group decision-

making approaches to provide best guesses to fill the data gaps.

D. SUMMARY AND CONCLUSION

Unlike many other problem-solving tasks in health care, RVS setting is

fundamentally a judgment-laden task for which there is no correct solution.

In such situations, undue reliance should not be placed on the judgments of

expert professionals who have a stake in the outcome. Formal group decision-

making methods, such as Delphi, are less appropriate for judgment decisions.
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At the same time, expert groups can be effectively used to provide best-guess

estimates where reliable data are not available.

In establishing a group to develop a national RVS, a fundamental decision

would be whether the group should directly represent the various interests

with a stake in the RVS or whether the group should constitute a commission

that theoretically represents the community at large. A commission is likely

to consume a great deal of resources but, theoretically, would be able to

adopt a broader view on what should constitute the value of a range of medical

services.

The literature on social choice consensus is limited but does demonstrate

that the structure and process of the group matters. At this time, there are

no general models available to allow analysis of the impact of any procedure

on the outcome of complex decision-making groups. At the same time, it should

be recognized that each process decision, e.g., should group deliberations be

based on an existing RVS? , can predictably result in a different outcome.
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CHAPTER 7

SUMMARY AND RECOMMENDATIONS
FOR FURTHER RESEARCH

A. SUMMARY

A relative value scale is an ordinal and cardinal ranking of physicians'

services on the basis of some underlying concept of value. Once this basic

ordering is established, a fee schedule is developed by applying a dollar

multiplier, e.g., ten dollars per relative value unit, to procedures' relative

values in order to convert them into absolute fees. If the same multiplier is

used for all procedures, then relative fees are identical to relative

values. However, different multipliers for different procedures (or classes

of procedures) if HCFA wished to encourage or discourage certain procedures or

differentially reward physicians in different specialties. In either case, a

theoretically and empirically valid relative value scale is an important if

not essential starting point for establishing a fee schedule.

The primary goal of this study's first year was to identify, describe,

and evaluate alternative methods of constructing a relative value scale for

physicians' services. This is important because, should HCFA decide to switch

from C-P-R reimbursement to a fee schedule to pay for physicians' services

provided to Medicare beneficiaries, then developing a relative value scale is

an important intermediate step. Five basic methods were evaluated: Charge-

based methods, which build relative values from data on physicians' charges;

the statistical cost function approach, which would derive relative values

from the parameters of a multiproduct cost function for physicians' services;

time-based methods, which use data on the amount of time physicians spend

performing various procedures; micro-costing and time/motion study methods ,

which use information obtained by detailed, on-site observation of the process
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of producing physicians' services; and consensus development/social preference

methods, which rely on expert opinion and/or group decision making to arrive

at relative values.

In addition to describing and evaluating the conceptual underpinnings of

each class of methods, they were also assessed in terms of several pragmatic,

implementation criteria. What data are required, are they available, and at

what cost? What types of technical expertise are needed to construct and

implement relative values? How well does the method assign relative values to

certain "problem" procedures, such as new or rapidly changing procedures? How

easy would it be to update relative values? Can specialty- or location-

specific relative values be constructed? How difficult would it be for

individual carriers to construct and/or implement the scale? What is the

method's potential for incorporating into the scale costs and benefits that

occur outside the direct patient-physician encounter?

Only two of the methods, the charge-based and consensus development/

social preference approaches, appear to be both theoretically sound and

feasible to implement at reasonable cost. Although both of these sets of

methods have some flaws, they are relatively minor compared to the drawbacks

of the other three approaches. Econometric estimation of multiproduct cost

functions would require much more detailed data on physicians' practices than

are currently available. Furthermore, the statistical properties of cost

functions with more than two outputs are unknown. Given the number of outputs

that would need to be included for any meaningful relative value scale con-

struction, the odds are that the parameter estimates would be highly unreli-

able and possibly implausible (e.g., negative marginal costs, which would

imply negative relative values)

.
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Micro-costing and time/motion studies are conceptually straightforward

but are extremely expensive to perform. Existing micro-costing studies that

include physician as well as other costs involved only a very few institution-

al settings, usually one. Thus, their results may be very site-sensitive.

Furthermore, the extension of similar studies to many sites would be exorbi-

tantly expensive.

Time-based methods depend critically on the assumption that a procedure's

value, which includes costs and benefits, is a constant proportion of the

amount of physicians' time required to provide the procedure. Except for

narrow classes of procedures, however, this assumption does not generally

hold. Substantial variations across procedures in nonphysician costs, physi-

cians' investments in training, and the values of outcomes make the relation-

ship between physicians' time input and procedures' values nonproportional and

probably nonlinear. One could adjust observed time to account for these other

factors. This would involve a substantial and expensive effort to collect

information on variables that are difficult to observe, such as the value of a

physician's time and the allocation of fixed costs among procedures. In fact,

if such data were collected, then the adjusted time-based method would be

essentially equivalent to the more general micro-costing and statistical cost

function methods. Finally, there are no large data bases which contain

information on physicians' time for procedures identified by CPT-4 or another

standard procedure coding terminology.

Relative values constructed from charge data appear to have several

desirable properties. Their construction is straight-forward. Large, compu-

terized data bases of physicians' charges for procedures identified by their

CPT-4 (or similar) codes are readily available at reasonably low cost. (For

example, the cost of processing approximately 65,000,000 claims to construct
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The Urban Institute's California Medicare/Medicaid Claims file was about

$200,000.) Scales are highly invariant with respect to the particular distri-

bution point (mean, median, 75th percentile, or 90th percentile) selected to

represent a procedure's absolute charge. Scales constructed from different

charge data bases are highly correlated. Scales appear to be stable over

time. Finally, for the limited number of procedures for which data are

available, the charge-based scale correlated well with the RV scale construc-

ted by the Mountain Medical Affiliates of Denver, Colorado, and with a scale

constructed from data on physicians' time per procedure. (See chapter 4)

The primary concern over using charges to construct relative values is

that charges may be distorted because of uneven insurance coverage among

different types of procedures, the inherently inflationary effects of C-P-R

reimbursement systems used by many insurers, and the alleged noncompetitive

structure of the market for physicians. Research has shown that insurance

does indeed increase physicians' charges, as do C-P-R reimbursement and non-

competitive market structure. It does not follow, though, that if absolute

charges are in some sense too high, that relative values constructed from

charges will be seriously out of whack compared to what they would be if

constructed from "undistorted" charges.

Whether some relative values are too high and others too low cannot be

resolved through technical or statistical analysis alone. The review of

consensus development/social preference methods showed that group decision-

making can be applied to the task of constructing relative value scales.

Developing a group decision-making process requires making numerous procedural

decisions: group size, group composition, nature of group interactions,

voting rules, the definition of value, criteria to be considered,
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specification of the purpose of the RV scale, range of procedures to be

considered, use of experts, etc. How these procedural issues are resolved can

obviously influence the outcome. Thus, HCFA's objectives (or those of whoever

has responsibility for structuring the process) need to be known before

procedural decisions are made.

Probably the most useful application of a consensus development process

would be to review, evaluate, and adjust a relative value scale constructed

from charges. Given some objective, for example, "Adjust relative values

which are 'out of line* with respect to production costs, or HCFA's costs, or

different specialists' incomes, or efficacy, or patients' costs (travel time,

waiting time, etc.)," a panel would alter the relative values of procedures

identified in accordance with the group's instructions. Such a process would

obviously be highly political but may be necessary to implement any RV scale,

regardless of how it is constructed.

B. RECOMMENDATIONS FOR FURTHER RESEARCH

This project's second year will be concerned with three questions impor-

tant to the implementation of a relative value scale as a basis for paying

physicians. Given the likelihood that physicians' charges will be a key part

of any RV scale, does insurance distort charge-based relative values and by

how much? How would the implementation of a RV scale as the basis for paying

physicians influence physicians' receipts from Medicare (and Medicaid) and

Medicare's and Medicaid's costs? Will altered relative values affect the

quantities of specific services supplied by physicians?

The first question will be addressed using HCFA's prevailing charge data

file, which contains information for approximately 110 procedures and 210

localities. Relative values for selected procedures will be computed for each

locality. Locality-specific relative values will then be aggregated to the



136

state level using locality-to-state population ratios as weights. With the

state as the unit of analysis, we will use multivariate regression techniques

to test the hypothesis that insurance coverage, measured by private (Blue

Cross and commercial) insurance premiums per household and Medicaid spending

for physicians' services, has a differential impact on procedures' relative

values. The tentative alternative proposal is that procedures which are

thought to be relatively less well insured, e.g., office visits, will have

higher relative values where insurance coverage is high. Failure to reject

the null hypothesis of no difference among procedures would imply that insur-

ance distortion is insignificant.

We will address the second question by simulating the redistributive and

cost implications of applying a RV scale to actual payments made by Medicare

and Medicaid in California. The data base for this analysis will be The Urban

Institute's California Physicians' Medicare and Medicaid Claims file. As

described in detail in the Data Base Completion Report, the California

Physician File contains all claims submitted by approximately 7,500 physicians

during the first calendar quarter of each year from 1974 through 1978.

The simulations will be based on data from the 1978 file. The reference

point for the simulations will be the amount and distribution of money actual-

ly spent by Medicare and Medicaid for reimbursements to the physicians in the

file. Thus, the initial distribution of payments and initial total cost will

be based on Medicare's and Medicaid's actual payments to physicians grouped by

specialty, type of practice (solo or group) , age of license (a special sub-

sample of all physicians who obtained licenses between 1973 and 1978 is part

of our file) , practice location (large SMSA, small SMSA, non SMSA) , and

country of medical education (foreign or domestic) . Separate distributions

and totals will be computed for Medicare and Medicaid.
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The simulations will consist of computing how Medicare's and Medicaid's

payments would have changed under the assumptions of a constant price per

relative value unit, but a different structure of relative values associated

with each procedure. The total cost to Medicare and Medicaid can be held

constant by picking the conversion factor—the price per relative value unit

—

such that total costs remain the same. Under these circumstances, the primary

impact of an alternative relative value scale will be to alter the distribu-

tion of payments among physicians. For each group of physicians identified

above, we will report the percentage change in Medicare and Medicaid payments

(under the constraint that total changes in payments sum to zero, i.e., total

program costs remain constant)

.

One RV scale which will be analyzed is the California RVS (CRVS)

.

A step-by-step description of how its implications for the Medicare

program will be simulated should clarify how this task will be conducted.

• Each procedure is assigned its CRVS value. (This already exists on
the file.)

• For each physician, the total number of CRVS units is computed by
multiplying, for each procedure, the number of services provided to
Medicare beneficiaries by its CRVS value. This will be done sepa-
rately for each procedure type (medical, surgical, laboratory, and
radiology)

.

• The total number of CRVS units will be computed for each major proce-
dure type by summing over all physicians in the file.

• Total Medicare payments will be divided by total CRVS units for each
procedure type to produce the four conversion factors which hold
program payments constant.

• The conversion factors, which are measured in dollars per CRVS unit,
are next applied to each physician's output of CRVS units to simulate
how much each physician would have received if procedures' relative
prices were identical to CRVS values.

• Distributional consequences are determined by summing total payments
based on CRVS relative values for each of the groups of physicians
identififed above and comparing these totals with actual Medicare
payments.
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Identical procedures would be followed to estimate the impact of convert-

ing Medicaid (Medi-Cal) to the same set of relative values. The implications

of alternative relative value scales will be assessed by altering the values

which are assigned in the first step of the simulation. We plan to use

several of the RV scales computed in chapter 2, including the Mountain Medical

Affiliate's scale. The computed scales can be adjusted to simulate the

consequences of altering relative values for particular groups of procedures,

e.g., increasing visits' values or reducing surgical procedures' relative

values.

In order to be politically acceptable to physicians, it is probable that

one condition an RVS would have to meet is that no group of physicians be made

worse off (in terms of income) relative to the existing system. This, of

course, implies that program costs would increase. In effect, the higher

program costs, at least in the short run, would have to be considered part of

the cost of implementing the RVS system. (This seems to have been the case in

Canada, for example, where all physicians' incomes went up immediately follow-

ing the conversion to fee schedules (Hadley et al., 1979).) Thus, the second

major output of the simulations will be to compute the change in the value of

the conversion factor which would meet the condition of political acceptabili-

ty to physicians.

These simulation outputs will be summarized by a series of tables showing

the changes in the distribution of payments for each of the groupings of

physicians, the increase in program costs required to at least maintain all

physicians' current payment levels, and the values of the conversion factors

for each procedure type. Table 7.1 illustrates what the table for the impact

on different specialties might look like. Similar tables would be produced

for other distributional groupings.
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Table 7.1

Impact of Alternative RVS on Payments
by Specialty-Medicare
(California, 1978)

Percentage Distribution of Payments

Specialty
Current

Distribution
CRVS RVS

#2

RVS
#3

RVS
#n

General & Family Practice
Internal Medicine

etc.

Conversion Factors - $s per RVU

(No Change in Program Costs)

Medical Procedures
Surgical Procedures
Laboratory Procedrues
Radiological Procedures

Conversion Factors - $s per RVU

(No Decreases in Payments to
Physicians
Medical Procedures
Surgical Procedrues
Laboratory Procedures
Radiological Procedures

All Specialties 100% 100% 100% 100% 100%

Total Cost Increase - $
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A key assumption underlying this first set of simulations is that the

number of times a procedure is performed is not influenced by the relative

value scale. In other words, the aggregate (and individual) physicians'

supply functions are assumed to be vertical, i.e., independent of price.

Previous research done at The Urban Institute and elsewhere suggests that this

is not the case. First, it is reasonably well-known that the number of

physicians treating Medicaid and Medicare patients goes up as Medicare and

Medicaid unit prices increase relative to billed charges. Second, it also

appears that the Medicaid and Medicare patient loads per physician also in-

crease (Hadley, 1979; Paringer, 1980). Finally, although procedure-specific

supply functions have not been estimated, it seems probable that the provision

of at least some procedures, presumably those that have close medical substi-

tutes or are of marginal therapeutic value, are sensitive to the payment

received.

Under these circumstances, it seems that the results of the constant

quantity simulations should be subject to a "sensitivity" analysis based on

alternative assumptions about the elasticities of the implicit procedure-

specific supply functions. (These assumptions could be made arbitrarily,

built from best-guess estimates from prior research, or based on the direct

estimation of simple supply functions using the California physician data.)

We propose to explore the estimation of procedure-specific supply func-

tions for selected procedures reported in our California Physicians' Medicare-

Medicaid Claims file. Procedures will be selected for which there are reason-

ably close alternatives that can be provided by the same physician. Two

obvious sets of procedures are office visits and hospital visits of various

durations. The question we would address, for example, is whether the number

of brief office visits is influenced by the amount paid for a limited office
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visit. If it is, then this would suggest that manipulating relative values,

and ultimately relative fees, would alter the mix of services physicians

provide.

A second approach, though more tentative at this time, would be to obtain

data from Canada's provincial health plans on expenditures, quantities, and

fees for specific services. If such information is available from published

sources for several years, then an aggregate, time-series, cross-section data

base could be constructed to analyze whether variations in relative fees

influence the supplies of various classes of services. One advantage of using

Canadian data is that all provinces offer complete coverage for all services

to their total population. Thus, the effects of variations in insurance

coverage among procedures and population groups would not be present.

The information presented in this report demonstrates that credible RV

scales are feasible to construct at relatively low cost. In the project's

second year we plan to focus on the perhaps more important question of how

relative fees influence physicians' behavior.
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APPENDIX TO CHAPTER 2

Selected Relative Value Scales:
High-Volume Medicare Procedures

In this appendix are the four relative value scales which were the focus

of section D. In that section, we reported the results of correlation

analyses of RVSs constructed from charge data from five sources; the HCFA

Prevailing Charge file, the Health Insurance Association of America's (HIAA's)

surgical charge file, two years of data from The Urban Institute's samples of

California Medicare claims—1974 and 1978—and the relative value schedule

developed by Mountain Medical Affiliates (MMA) of Colorado. For a set of

high-volume Medicare procedures,* we identified "representative" charges from

the several files as follows:

HCFA — 75th percentiles of distributions of regional median
customary fees

HIAA — 75th percentiles of distributions of regional median
customary charges

UI California — 75th percentiles of distributions of local
median billings

MMA — The relative (dollar) value of each procedure as
reported by MMA Inc.

The accompanying table contains relative values for these procedures

defined as the ratio of each procedures' representative charge and the

representative charge for the numeraire procedure—Needle Puncture of Bursa.

Each procedure is identified by its HCFA Prevailing File "Line Number," its

California Relative Value Studies code, and an equivalent CPT-4 code number,

as well as by a simple descriptive name.

These are the 103 high-volume procedures of the HCFA prevailing Charge
file. Not all 103 are represented in each of the five data sources; hence,
not all procedures are represented on each RVS.



Besides the five RVSs discussed in Section 2.D, the appendix contains

four additional scales—constructed from HCFA, HIAA, and both UI California

data files. We constructed these scales via the algorithm just described with

one difference; in the four new scales, distributions' means rather than 75th

percentile points are the "representative" charge values.
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! 67TJ 0.27
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0.25

lfr.tQ_

0.30
Li. 5_

0.57 0.36
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POTASSIUM. BLOOD
PK.C3I B4132 CPT-4: 84132 LINENO: 90
PEL VALUE 0,25
SCAU RANK 17.0 15.0

_Q,31
io.6

_0 t35_
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PP.0C3: Ht)l 50 CPT-4:
kl VAtllE
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0.41
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automateo blood count
PHOMS b5021 CPT-4: 8^021 IINEMOI a3
KEL VALUE 0.?8
SCALE R ANK 19.0

0.33
18.0

0.29
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8.0
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6.5

COHPLL TE E-LDOD COUNT
PKOC 5 J f.5031 CPT-4 : ("5031 LlNEIiOl 85
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CULTURE, OTHER THAN BLOOD
PkOCSI B7GH1 CPT-4 : 87081 LlNENO: 81
HI VALUE 0.35
SCALE RANK 21.0

0.35
20. C

0.40
21 .0

0.41
15.0

0.49
19.0

0.40
18.0

0.38
17.0

0.40
20.0

0.38
16.5

0.4 3

18.0

0.4 1

17.0

0.40
17.5

0.40
17.5

>
I
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PKUC2: 9730u CPT-4: 97300 L INI NO * 31
PI L /»LUf 0.38
SCALE RANK 22.0

0.47
22.0

E K G INTCRP C REPORT ONLY
PKiJCSJ 93010 CPT-4 J 93010 L HIENCI 35
PEL VALUE P,3t»_
SCALE RANK 23.0

"

23.0
O f ?0_

27.0
0.64

22.0
_ 0.64
21.0

0.67
22.0

0.60
21.*

i
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PEL VAlUf 0.46
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BRIEF HV EPAT
PSOCS: 9C240 CPT-4:
ML VALUE
SCALE RANK
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25,0
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2*.0

0.63
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PEL VAlUf
SCALE BANK

9C050 LII.FNn: 7

C.51
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0.67
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0.96
29.0

0.79
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0. 77
25.5

0. 72
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2<t.O

BRIEF finriME V EPAT
PRUCC: 90440 CPT-4: 90440 LlNENPJ 15
PEL VALUE 0.53
SCALE RANK 27. i

0.67
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1 .20
35.5

I

TCWCME TRY
PfclKS: 92100 CPT-4

:

PEL VALUE
SCALE RANK

92100 L INENfll 66
. OjtJL

2.1.0 27.0
?.16
59.0

0.64
21.0

0.66
22.0

0._6 5

21.0 21.5

PANtL TEST 3-4
rRnr.f;: C0104 CPT-4 ! 80003 L ILIF NO • 79_
PfL VAlur 0.55
SCAIE RAt.K 29.0

0.H7
40.5

0.99
33.0

1.10
35.0

1.01
33.0

1.08
36.0

Cft HUTHI PiPY FOR "ALIO UIS
Pkficr;: 96C30 CPT-4 : 90790 LINE NO: 38
RfL VALUI 0.56
SCALE R AnK 30.

j.68
30.0

1 .01
31.0

0.66
23.0

0.69
24.0

0.83
26.0

0.79
2o.3

IMTERMEO CV FPAT
PKGCS: 90C60 CPT-41 90060 L IUENDS 8
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«EL VALUE 0.57 0.67 1.20 . . 0.97 0.96 0.92 0.82
SCALE RANK 31.0 27.0 35.5 I . 31.0 30.5 30.0 30.0

SCALE RANK 33. 35.0 25.0 1.0 1.0

L 70 MV EPA T

PROCS! 90250 CP1-M 90250 LINE HQ I 20

PRICE ECF V EPAT
PROCs: 903*0 CPT-*: 903*0 LINENO: 1*

PEL VALUE 0.59 0.60 1.20 . . 0.91 0.96 0.86 0.80
SCALE RANK 32.0 31.0 35.5 . . 29.0 30.5 27.0 27^5

DE8»10Er£NT OF NAILS <«5
PnOCS: 11700 CPT-*I 11700 LINEHOl *0
PEL VALUE 0,61 0,13 0.75 0.7* 0. 72 . .

PEL VAlUk 0.63 C.83 1.20 . . 0.98 0.96 0.89 0.80
SCALE RANK 3*.0 35.0 35.5 . . 32.0 30.5 28.0 27.5

RADIATION THEkAPY LOW VOLT
PSOCCI 77030 CPT-*: . LlNcNtl: 7*

RE L VAIUE 0.6* 1.03 . . . 1.31 1.** 1.1* 1.05
SCALE kANK 35. C 53.0 . . . *5.0 *9.0 36.0 35.0

fiRt I P HOME V CPA I

ppocr:: 901*0 CPT-*: 901*0 LINENOI 11

PEL VALUE 0.64 0.83 1.20 . . 1.13 1.15 1.05 1.00
SCALE BAi.K 36.0 35.0 35.5 . . 38.0 37.0 3*.0 33.0

E.RIEE OV NPAT
PR0C3I 90GGO CPT- * : 90000 LIM NO I 1

PEL VALUE 0.66 0.87 1.20 . . 0.99 0.96 0.97 0.85
SCALE RANK 37.0 *0.5 35.5 . . 3*.0 30.5 31.0 31.0

I

CHEST X-PAY 1 VIEW
PRtlCS: 71010 CPT-*I 71010 LINENO I 68
PEL VALUE 0.67 0.63 1.06 . . 0.68 0.92 0.92 0.81
SCALE PANK 311.0 35.0 32.0 . . 28.0 28.0 29.0 29.0

1
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INITIAL PHYSIOTHERAPY
PPOC38 97100 CPT-41 97IOO LINEND; 32
(ft I VAIUF 0.68
SCALE PANK 39.0

1.17
57.5

I .32
40.0

0.70
25.0

0.77
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0.67
23.0

0.73
25.0

i-H 1 1 F FP V NPAT
Hi,CS: 10500 CPT-4: 90500 LlNFNfll 23
(.EL VALUF 0.66
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h2 .0

O.tO
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1.25
42.0

1.31
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1.17
38.0

1.10
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PANEL TESTS 19*
FPUCS: 60119 CPT-
KfL VALUE
SCALE SANK

60119 L INF NO : 80
0.69 1.00 0.94

41.0 46.5 26.0

ITU H'lff V EPAT
FkC/c;: 9C150 CPT-4!
I'd VALUf
SCALE P ANK

90150 L I NL NO : 12

0.73
4? .0

0.63
35.0

1 .60
51.5

1.33
47.0

1.35
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1.27
43.0

1.25
44.5

I

00
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fcEL VALUE 0.73
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0.90
43.0

1 .50
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1 .03
4 .0

1.00
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1. 11
37.0

1.15
37.0

1.16
37.0

1.13
39.5

EXTENDED OV EPAT
PRDCS: 9C070 CPI-4:
V\ I VALUE
SCALE PANK

90070 L INFCO I 9

0.74_
44.0

1 . Jj 1. 60
46.5 51.5

1.2S K35 1.33 1.25
44,0 45.0 45.6 4*.
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INTEKItO HOME V EPAT
ppucs: 9CI60 CPTr4L 90160. lineno: 13
HI VALUE 0.75
SCALE KANK 45.0

0.P3
35.0

2.10
57.0

1.47
49.0

1.43
48.0

1.45
47.0

1.27
47.0

INIEKMcl" hV EPAT _ _ _
pKUCSi 9026O CPT-41 90260 LINfNOl 21
Pll VALUE 0.75 1 .00 1 .80 1.20 1.17 1.21 1.20



HCFA

LIST POINT

SCALE RANK

MEAN. '.OTP.

46.0

75JU 50IH

48.5

MMA

,
MMA

51.5

H I A A

_tit Abi.sQid- -jaia'acib

CAL78

HEAll.fiJ 25IU.B4.

39.0 39.0

CAJ^M

40.0 41.0

LTD OV fJPAT

PKUC3: 9001C CPT-4I 90010 LINE Mil 2

HI VALUE 0.76
SCALE RANK 47.0

. . 336.

1 .00
48.5

386___

1 .80
51.5

1.27
43.0
1640

1.31
42.0
1640

1.28
44.0
1482

1.25
44.5
1482

surgical pATiKunr.y. 1-3 spec
PRnC91 H6302 CPI-4: H6302 L INL'NOI 100
f-EL VAI Uf . 7i5

SCALE RANK 48.0
0.B6

39.0
1 .68

45.0
0.95

30.0
1.01

34.0
1.10

35.0
1 .00

33.0

ECC W/INTERP £ SEPnfcT
Ftincei 93000 cn-*i 93000 linenoi 34
REL VALUE .__ . 0.80 0.97
SCALE BANK 49.0 44.0 61.5

_Ii?jL
40.0

1.15
37.0

1.27
42.0

1.13
39.5 >

I

LTD t R V Nf'Al

PKTCCs 90510 CPT?»t 90510 LlMCHfH £t_
KfL VALUE 0.80
SCALE RANK 50.0

1 .00
46.5

1 .80
51 .5

1 .49
51.0

1.46
50.5

1.52
52.0

1 .40
52.0

I AL A T I ON or_. URFT.HR a miifJ
PM1C3I 53600 CPT-4: 53600 L lHFhOl 60
PFl VALUE 0.82
SCALE RANK 51.

J

0.B3
35.0

1 .25
39.0

0.62
2.0

0.80
2.0

SPIRU'lETfcY
PM1C3! 94010 CPT-4: 94010 LINE NO I 36
REL VALUF 0.33
SCALE RANK 52.0

1 .00
48.5

2.40
61.5

1.09
36.0

1.26
41.0

1.18
39.0

1 .23
42.0

ricCTROSUPC DESTRUCTION >2 IES
PROC0I 17102 CPT-4 2 17102 LINEWis 42
ML VALUF 0.04
SCALE RANK 53.0

1 .00
46.5

0.25
9.0

I



H CFA ' HMA . HIAA CAL78 C»LM

f 1ST POINT BtAN 5JIH . 75J.U.. solh HMA _tE*fci^ 5QILt_ _Z5IU 5CIU BEfitJ.ai 25IU.B4 tUti.Bi—

PACEMAKER. ELECTRONIC HON I TOR I

PROCSI 93795 CPT-4S 93795 L1NENO: 101
REL VALUE _J:s9Q 1.13 1 .92 . . . . . .

SCALE RANK 54.0 54.5 56.0 '. '. ', '.

;

COMPLETE EYE EXAM UPAT
PRJC3: 92000 CP1** !_22QQi J. J I'ENO ! 64
RE L VALUE 0.91
SCALE RANK 55.0

1.17
57.5

1 .68
46.0

I, 34 1.38
47.0

1.45
48.0

1.38
51 .0

I'JFERMFO TV NPAT
.

PROCS: 90015 CPT-4S 90015 LINF'.'O: 3

REL VALUE 0.93
SCALE RANK 56.0

1 .33
62.5

3.00
65.5

1.66
55.0

1.73
56.0

1.83
57.0

1.80
59.0

CHEST X-RAY 2 VIEWS " "
~~

PRiiCSl 71020 CPT-4: 71020 LINEMO: 69 ^
REL VALUE 0.94 1.13 1.59 . . 1.22 1.19 1.25 1.11

|

SCALE h ANK 57.0 54.5 43.5 . . 41.0 40.0 41.0 36.0 H"

PSYCHOTHERAPY 25-30 HIM
PkOCS: 90h0o CPT-4: 90343 LINEMO: 30

VALUL 0.34 1 .1 7 . . . 1 .33 1 .35 1.39 1.25
SCALE RANK 50.0 57.5 . . . 46.0 45.0 46.0 44.5

R Alii AT ION THERAPY SUPl P. VOLT
PRUCff: 77040 CPT-4: 77400 LJNEIMJ! 75
PEL VALUE 0.97 1 .47 2.38 . . 1.69 1.60 1.64 1.63
SCALE RANK 59.0 64.5 60. . . 57.0 57.0 53.0 54.0

COMP EYE EXAM W/REFRACT.
PH0C31 92C01 CPT-4: . LIMNOl 65
REL VALUE 0.9H 1.17 . . . 1.68 1.71 1.84 1.69
SCALE RANK fco. "57.5 . . : 56.0 55.0

~~ 58.0 55.0

FXIfNOFD HV f PAT
PHDCSI 'IC270 CPT-AI 90270 LlWFHflj 22
REL VALUE 1.00
SCALE RANK 61.0

1.33
62.5

2.40
61.5

1.65
54.0

1.64
54.0

17.86
55.0

~T.75~
57.5



IICFA ilH»
'" HUA C*L78 ?AL7^

Cist POINT .uUu 5oTH. 75IU50JH .
mma '

.. _HEAU_SCTli_ _25ia.50lH HEAU.fiA 25IU-64 t!E.ta_BA_- I5IH_fi&

NEtOLE PUNCTURE. BURSA NUK
PfcllCC: 2G/.05 CPT-4: 70605 LINFun; 4fi _ _

Rtl VALUE 1.00 l.CO l.CO 1.00 1.00 1.00 1.00 I. 00 1.00

SCALE SAriK 62.0 18.5 30.0 3.0 3.5 35.0 33.0 32.0 33.0

IN TERMED FR V NPAT
PKdCi: 9^515 CPT-4 5 90515 LINLNP.I 25

KEL VALUE 1.03 1.60 3.00 _ , . 2.15 2.25 2.13 2.00

SCALE RANK 63.0 66.0 65.5 . . 62.0 63.0 61.0 61.0

RADIATION THERAPY MEGA VOLT

PROCQI 77C50 CPT-4: . LlNEKOl 76

KFL VALUE 1.05 1.17 . . . 2.24 2.47 2.79 2.25

SCALE HANK fc4.0 64. 5 . • s 61t5 >g»0 '«•<> 45-»?

hIP A-KAY. COMPLETE
PRfjCBI HMO CPT-41 73MO LINLUOI 71 ...•,»«.«*
fcEL VALUE 1.06 1.32 I.SI . . =UU JfiH A'i* .-I.--
SCALE RANK 65.0 61.0 43.5 . . 50.0 50.5 49.0 49.0

fcKlPSY. SKIN
ptf.:sx moo CPT-4I ii KiO i im uni 41

(ifl vALUf T.07 1 .25 1 .50 1 .39 1.40 1.63 1.54 1 .50 1 .35

SC*LE RANK 66.0 60.0 41.5 6.0 6.0 53.0 52.5 51.0 50.0

CtJMP QV f PAT
PPDCJ: 9C0B0 CPT-41 9C0H0 LlNtNO! 10 ™
fc£L viLut lt2 « 1.67 3.61 . . 2.08 2.23 2.06 2.00

SCALE Rank 67.0 68.5 70.0 . . 61.0 61 .0 60.0 61.0

ERIEF HV NPAI
PR0C3I 90700 CPT-41 90200 LINEKOI 16 .

_

RE L VALUE 1.26 1 .67 I .SO . . 2.02 1.99 1.86 1.75

SCALE RANK 6H.0 68.5 51.5 . . 60.0 60.0 59.0 57..

>
I

I



01ST POINT

tLCfA. MMA_

MUfJ 5QIL1. .75JU_ililK. BUS.

H I A A CAL78 CAL74

.uEAti.scid- _25ia aom tmii.&i 2£iu_ba s:£itj_ai__ 25ih_&a

LID CONSULTATION

P*UC:: 9C600 CPT-4: 90600 LINENO I 26
FEL VALl/F 1.26
SCALE SANK 49.o

1.67
66. 5

1.80 1.66
58.0

1.92
58.5

1.67
54.0

1.50
53.0

siuMomnscnpY
P^OCS: 4530G CPT-4:
PEL VALUE
SCALE VANK

45300 LIflENO: 55
1.33 1.67 1.75_

70.0 68.5 47^0 5.6 5.0
1.57

52.0
1.54

52.5
1.4.9

50.0
1.31

48.6"

COMP OV NP A

T

PSilC:: 9GC20 CPT-4: 90020 LJNFJ.1): 4
FE I VALUE 1 ,42
SCALE PANK 7J.0

SPT.E X-fcAY. CTMPLETE
PROCSI 72110 CPT-4: 72110 LINEIM! 70
(<cl VALUE 1.48
SCALE R A'iK 72.0

2.00
71 .5

2.01
73.0

4.81
74.0

3.17
68.0

2.66
68.0

2.40
65.0

2.88
69.0

2.44
64.0

2.60
67.0

2.38
65.0

2.50
68.5

>
I

2.25
65.5

PSVCMOTHI hAPy '..0-60 *IN
PS0C3: 9u()03 CPT-4: 90.144 LIl.Ei.OI 29

SC *U KAr,K 73 " d
. . . 63.0 62.0 62.0 61.0

thoracentesis
p90csi 320c0 cpt-4 : 32000 l inf nit i 50

jC1Lt RA"K 74.0 63.0 7.0 7.0 59.0 58.5 56.0 56.0

INTEKMFO HV NPAT
PPjCJ: 90215 CPT-4!
ML V*LUf
SCALE BANK

90215 L INLNO: ]

7

1 .73
_ 75.0

2.17
??,tO _

3 .00
65.5

2.47
67.0

2.50
66.5

2.36
63.0

2.13
63.0

CfJMP HV NP A T

PfcUCS! 96220 CPI-41 90220 Lll.fNOI 18
ML VALUE .. . l f 91
SCALE kANK 76.0

^2,37_
77.0 72.5

_ 3.06_
72.0 7i

5

2.93_
70.0

2.70
70.6



MCFA MM A H I A A CAL78 CAL 7*

D1ST POINT BIAU.50IK. -Z5.Jd.50IH. „...BMA. .KEib.SCIU. _25IU 501b HUt^Bi.

EXTCNSIVE CONSULTATION
PRflCrs 9C610 CPT-4: 96610 LINE'NO: 27
PEL VAl l)E 1 .65
SCALE RANK 77.0

2.33
76.0

3.00
65.5

2. A*
66.0

2.50
66.5

2.37
64.0

2.18
64.0

UPPER CI TRACT X-RAY
PRQCS: 742*2 CPT-4: 74240 LIKENO I 72
PEL VALUE 1.95
SCALE RANK 78.0

2.40
73.5

3.70
71 .0

2.91
71.0

2.90
70.0

2.80
69.0

2.50
68.5

COLON X-RAY. bARIUM ENEMA
PR JC3I 74270 CPT-4 1 74270 LINENC: 73
PE L VAl IIP 1 .97
SCALE RANK 79.0

2.50
60.5

2.12
58.0

2.74
69.0

2.72
68.0

2.57
66.0

2.35
67.0

CYSTO'JRFTMRl'SCOPY
PROCfll 52000 CPT-4: 52000 L1NEN0: 59
PEL VALUE 1,99
SCALE RANK_ _8^.0

2.40
78.5

5.00
75.0

2.67
8.0

2.60
8.0

I

EEG
PRtJCw I 95819 CPT-4: 95819 LINENO: 37
PEL VALUE 2.00
SCALE RANK 81.6

2.50 3.37
69.0

2.88
70.0

3.08
71.5 71.0

2^72.
71.0

COMP CONSUL TAT ION
PROCSI 9G62G CPT-4^ 90620J. INI NO: 28
PEL VALUE
SCALE RANK 02.0

2.63
62.0

4.21
72.5

~~
:3T«r
73.0

~37V6"
73.0

" 3.22
72.0

—
3700"

72.0

BRONCHOSCOPY
PROCJI 31620 CPT-41 31620 LINE NO: 49"

PEL VALUE (,.5?
SCALE RANK 83.0

7.46
83 .0

9.00
76.0

8.76
9.0

6.01
9.0

10.38
74.0

9.71
74.0

9.01
73.0

7.80
73.0

CAT SCAN HEAD
PRGCS: 70470 CPT-4 : 70470 LINtNOI 77

I



HCF A
* HHA , HIM CAL7B CA174

Dl ST POINT MEAN.soJb. . 75-IU 50.IU tiaA .KUb-SQIU- _2SIU 50Iti_ _^B£.ibl_aA 2£Iti_flA tE.4bI_BA 25IU-SA

REL VALUE 7.83 10.00 16.61 ......
SCALE RANK 64.0 8<i.O 77.5 . . .

CAT SCAN ABDOMEN
PR0C3: 74170 CPT-4: 7*170 L INENEt 1 78
REL VALUE 8.80 13.10 16.61
SCALE BAI.K 85,0 B5.0 J2i5_

HEMORRHOIDECTOMY
PROCS: 46255 CPT-4: 46255 LINENO: 56
REL VALUE 12..1.3 iiL33 JJ^fi 15.6 7 1 4.65
SCALE R ASK 86.0 86.0 79.0 10.0 10.0

RE PA I K HERNIA
PROCS: 495G5 CPT-41 49505 LINENOl 58
RfL VALUE 14.17 16.50 22.50 17.63 16.03 23.06 23.01 20.82 18.20
SCALE RANK 67.0 87.0 80.0 11.0 11.5 75.0 75.0 74.0 74.0

APPCNIJf CTOSY

CATMERWATIDN. HEART. R I CUT CLE
Pf-OC?: 93527 CPT-4: 93527 LINENOl 51
REL VtlUf 16.09 20.61 24.04
SCALE RANK 89.0 89.0 81 .0

I

Pr>GCJ: 44950 CPT-4: 44950 L INFNOI 51
REL VALUE 14.41 16.63 25.00 16.41 16.03 24.50 23.89 21.72 19.31
SCALE RANK 8P.0 88.0 82.0 12.0 11.5 76.0 76.0 75.0 75.0

CGLFCYSTEC10MY
PFOCS: 476C0 CFT-4: 4760C L INENfJ : 57
REL VALUf 21.71 25.37 41.50 28.30 25.44 36.33 34.62 33.13 29.06
SCALE RANK 9C.0 90.0 84.0 13.0 13.0 77.0 77.0 76.0 76.0

EXTRACTICN CF LENS (1)
PROCS: 66920 CPT-4: 66920 LINENO: 67
REL VALUE 27.29 30.00 50.00 35.36 32.05 43.82 42.31 41.52 37.09
SC»LE RANK 91.0 91.0 87.5 15.0 15.0 78.0 78.0 79.0 79.0



HtFA MM A HIAA CAL78 CAL74

01 ST POINT UUti 50TH.. .75IU-5UIH .MM* .V, .BUN 50IU. -7.SItl_5.eiti _U_-&i 2-IU___ £!fc___fl___ 25.I__.__

13
MOulrlFD RADICAL MASTECTOMY
PRUC " • 19240 CPl-±t 19240 L INENQ:
REL VALUE " 27.32
SCAIE RANK 92.0

31 .21
92 .0

40.00
63.0

44.10
79.0

4*. 33
79.0

37.17
77.0

T3.06
77.0

HYSTfcRFCTOMY
PKJC;: 56265
PEL VALUE
SCALE RANK

CPT-4: 58265 LINFNO: 63
27.98 33.33 52.50 34.26 32.05 46.12 46.15 39.55 35.02
93.0 95.0 90.0 14.0 15.0 80.0 80.0 78.0 78.0

PROSTATE . TRANSURETHRAL ELECTK
PkjC.7: 52001 CPT-4 ! 52601 L JMENO I 62
ML VALUE 29.23
SCALE RANK 94.0

32.00
93.0

50.00
87.5

36.23
17.0

32.05
15.0

PRiiSMTrr ir:MY. suprapubic
PRUC;: 55821 CPT-4: 55621 LINENO' 61
Pll VAlUi 29.47
SCALE RANK 95.0

32. 88
94 .0

50.00
87.5

36.74
18.0

35.66
18.0

>
I

COLECTOMY. PARTIAL
PRUC3: 44140 CPT-4: 4414C LININO: 53
PEL VALUE 31.62
SCALE RAr.K ?JwO

36.45
97.0

45.00
85.0

39.50
19. C

36.06
19.0

52.69
81.0

50. 77
81.0

45.61
80.0

40.00
30.0

FEMUR FRACTURE. OPtN REDUCTION
PfrOCSI 27236 CPT-4 : 27236 LlliLNO: 44

PEL VALUE 22.6.5 36.25
SCALE RANK 97. C 96.0

55.00
91 .0

4 3 .47 40.26 56.94
20.0 20.0 82.0

56. 78_

82.0
50.24
81.0

45.00
31.0

insert ion or permanent pacemak
PROCS: 33200 CPT-4 1 33200 |J__L_Oi 52_
PEL VALUE 34.70
SCALE RANK 96.0

50.00
99.0

50.00
87.5

35.95
16.0

35.4b
17.0

DONCM HEPHRFCTOMY-L I V 1 riG DONOR
PROC-i 50320 CPI-41 50320 LIMlNO! 102
PEL VALUE 35.40 40.00 60.00 49.96 58.09



MM* CA178 CAL7*

01SI POINT

SCALE R ANK

.ttE«M.50IU_ „25Iti_50jH . t'SA ^ JLLlh. SQIil.

99.0 96,0 92.0 . _ 21,0

iQIb BEiti-fti 25IU-BA ULi!i-£4_ 25ia_i4

21.0 , ,

ARIrlnOPHSTY
PRIKS: 27130 CP1-4I 27110 L1NEN0S *7
RFl VALUE 61. 0*
SCALE RANK 100

76.08
IOC

75.00
93.5

102.3
63.0

100
83.0

9*. 51
82.0

84.15
82.0

KIDNEY TRANSPLANT
PRUCJi 50360 CPT-*: 50360 L HitHOI 103
Rtl VALUf 63.21
SCALE RANK 101

70 .<i9

1C1
75.00
93.5

IWrfJ-'lARY llYHASS >-3 ARIEKIES
PRuCJJ 3351b CPT-*: 13516 LINtNQ: <i6

REL VALUE 92.0?
SCALE RANK 102

_1?J.7„
102

125_
95.0

I

I

—

1


